Assessing health-related quality of life in people with aphasia by Hilari, K.
Hilari, K. (2002). Assessing health-related quality of life in people with aphasia. (Unpublished 
Doctoral thesis, City University London) 
City Research Online
Original citation: Hilari, K. (2002). Assessing health-related quality of life in people with aphasia. 
(Unpublished Doctoral thesis, City University London) 
Permanent City Research Online URL: http://openaccess.city.ac.uk/7471/
 
Copyright & reuse
City University London has developed City Research Online so that its users may access the 
research outputs of City University London's staff. Copyright © and Moral Rights for this paper are 
retained by the individual author(s) and/ or other copyright holders.  All material in City Research 
Online is checked for eligibility for copyright before being made available in the live archive. URLs 
from City Research Online may be freely distributed and linked to from other web pages. 
Versions of research
The version in City Research Online may differ from the final published version. Users are advised 
to check the Permanent City Research Online URL above for the status of the paper.
Enquiries
If you have any enquiries about any aspect of City Research Online, or if you wish to make contact 
with the author(s) of this paper, please email the team at publications@city.ac.uk.
ASSESSING HEALTH-RELATED 
QUALITY OF LIFE IN PEOPLE WITH 
APHASIA 
by 
Katerina Hilari 
A thesis submitted in partial fulfilment of the 
requirements for the degree of 
Doctor of Philosophy 
City University 
Department of Language and Communication Science 
May 2002 
Volume 1 
PAGE 
NUMBERING 
AS ORIGINAL 
. 
Ezq I'c6za xac azov I, cävvq Xei. laPý 
, 7ou, uas 8i8aýav zo vöý, ua zqs ýcorjs 
ii 
TABLE OF CONTENTS 
TABLE OF CONTENTS 
.............................................................................................. 
III 
LIST OF TABLES 
........................................................................................................ 
VIII 
ACKNOWLEDGMENTS 
............................................................................................. 
X 
DECLARATION 
............................................................................................................ 
XI 
ABSTRACT 
..................................................................................................................... 
xii 
1 INTRODUCTION: THE ASSESSMENT OF HEALTH-RELATED QUALITY OF 
LIFE 
....................................................................................................................................... 
2 
1.1 Evaluating health care provision and patient-based outcomes 
.............. 
2 
1.2 Health related quality of life (HRQL) 
......................................................... 
3 
1.3 Applications of HRQL measures 
................................................................ 
8 
1.4 Issues in the assessment of HRQL 
.......................................................... 
10 
1.4.1 Conceptual complexity 
................................................................................................ 
10 
1.4.2 Measurement issues 
..................................................................................................... 
13 
1.4.2.1 Types of measures 
.............................................................................................. 
13 
1.4.2.2 Psychometric properties 
.................................................................................... 
16 
1.4.2.3 Content of measures 
.......................................................................................... 
17 
1.4.2.4 Who should rate HRQL? 
.................................................................................. 
18 
1.5 Stroke and aphasia 
....................................................................................... 
19 
1.5.1 Epidemiology, long-term disability and costs 
......................................................... 
19 
1.5.2 Assessing HRQL after stroke and aphasia 
.............................................................. 
21 
1.6 Summary 
....................................................................................................... 
23 
2 REVIEW OF HRQL STUDIES IN STROKE AND APHASIA 
................. 
24 
2.1 HRQL and related variables after stroke 
................................................ 
24 
2.2 Predictors of HRQL and related variables after stroke 
........................ 
32 
2.3 HRQL and related concepts in people with aphasia 
............................ 
53 
2.4 Overview 
....................................................................................................... 
58 
2.4.1 Main findings of literature review 
............................................................................. 
58 
2.4.1.1 HRQL in stroke and aphasia 
............................................................................ 
58 
2.4.1.2 Predictors of HRQL 
.......................................................................................... 
58 
2.4.1.2.1 Physical/ functional disability 
.................................................................. 
59 
2.4.1.2.2 Depression 
................................................................................................. 
59 
2.4.1.2.3 Social Support 
........................................................................................... 
60 
2.4.1.2.4 Age 
.............................................................................................................. 
60 
2.4.1.2.5 Stroke variables 
......................................................................................... 
61 
2.4.1.2.6 Comorbidity 
............................................................................................... 
61 
2.4.1.2.7 Aphasia 
....................................................................................................... 
61 
2.4.1.2.8 Cognitive Impairment 
.............................................................................. 
62 
2.4.1.2.9 Socioeconomic Status (SES) 
................................................................... 
62 
2.4.1.2.10 Gender 
...................................................................................................... 
63 
2.4.2 Issues arising from the literature review 
.................................................................. 
63 
2.4.2.1 Lack of conceptual clarity 
................................................................................. 
63 
2.4.2.2 Measurement variability 
..................................................................................... 
64 
2.4.2.3 Applicability of findings to people with aphasia 
........................................... 
66 
2.5 Summary and conclusions 
......................................................................... 
68 
3 THE ASSESSMENT OF HRQL IN PEOPLE WITH CHRONIC APHASIA 
FOLLOWING STROKE: APPROACH, RESEARCH QUESTIONS AND 
METHODOLOGY 
........................................................................................................ 
69 
3.1 The approach in this study 
........................................................................ 
69 
3.1.1 Conceptual clarity 
......................................................................................................... 
69 
3.1.2 Usability in a broad range of clinical practice 
......................................................... 
70 
3.1.2.1 Choice of HRQL scale 
...................................................................................... 
70 
3.1.3 Accessibility 
................................................................................................................... 
72 
3.2 Research questions 
...................................................................................... 
73 
3.3 Methodology 
................................................................................................ 
74 
3.3.1 Research question 1a 
................................................................................................... 
74 
3.3.2 Research questions lb and 2 
...................................................................................... 
75 
3.3.2.1 Design 
................................................................................................................... 
75 
3.3.2.2 Participants 
........................................................................................................... 
76 
3.3.2.3 Procedure 
............................................................................................................. 
76 
3.3.2.4 Measures 
............................................................................................................... 
77 
3.3.2.4.1 HRQL 
......................................................................................................... 
77 
3.3.2.4.2 Measures used in the psychometric evaluation of the aphasia- 
adapted SS-QOL 
.......................................................................................................... 
79 
3.3.2.4.3 Measures used as potential predictors of HRQL 
............................... 
84 
3.4 Summary 
.......................................................................................... 
86 
4 DEVELOPMENT OF AN APHASIA-ADAPTED VERSION OF THE SS-QOL: 
METHODS AND RESULTS 
....................................................................................... 
87 
4.1 Modification of the SS-QOL 
.................................................................... 
87 
4.1.1 Methods: review of the SS-QOL by expert professionals 
................... 4.1.2 Results and modifications: review of the SS-QOL by expert professionals 
..... 
88 
4.1.2.1 Mode of administration 
..................................................................................... 
88 
4.1.2.2 Presentation of the instrument 
......................................................................... 
89 
4.1.2.3 Linguistic and reading complexity 
................................................................... 
90 
4.1.2.4 Content validity 
................................................................................................... 
91 
4.1.2.5 Strongly agree-strongly disagree response format 
........................................ 
92 
4.1.2.6 Negative items 
...................................................................................................... 
93 
4.1.3 Methods: pilot test with people with aphasia 
.......................................................... 
93 
4.1.3.1 Aims 
...................................................................................................................... 
93 
4.1.3.2 Design, procedure and participants 
.............................................. 4.1.3.3 Materials 
............................................................................................................... 
94 
4.1.3.3.1 Response formats 
..................................................................................... 
94 
4.1.3.3.2 Items 
........................................................................................................... 
95 
iv 
4.1.4 Results and modificaations: pilot test with people with aphasia 
......................... 
97 
4.2 Pre-test of the aphasia-adapted SS-QOL 
................................................ 
99 
4.2.1 Pre-test methods 
......................................................................................................... 
100 
4.2.1.1 Accessibility 
........................................................................................................ 
100 
4.2.1.2 Content validity and acceptability 
.................................................................. 
101 
4.2.2 Pre-test results 
............................................................................................................. 
102 
4.2.2.1 Accessibility 
........................................................................................................ 
102 
4.2.2.2 Content validity and acceptability 
.................................................................. 
103 
4.2.2.3 Further modifications 
...................................................................................... 
104 
4.3 Summary 
..................................................................................................... 
106 
5 PSYCHOMETRIC EVALUATION OF THE SAQOL: METHODS...... 107 
5.1 Acceptability 
............................................................................................... 
107 
5.2 Reliability 
..................................................................................................... 
108 
5.2.1 Internal consistency 
................................................................................................... 
108 
5.2.2 Test-retest reliability 
................................................................................................... 
109 
5.3 Validity 
......................................................................................................... 
110 
5.3.1 Criterion related validity 
............................................................................................ 
110 
5.3.2 Construct validity 
....................................................................................................... 
111 
5.3.2.1 Whole scale validation: within scale analyses 
............................................... 
111 
5.3.2.1.1 Internal consistency 
................................................................................ 
112 
5.3.2.1.2 Intercorrelations between subdomains 
.............................................. 
112 
5.3.2.1.3 Factor analysis 
......................................................................................... 
113 
5.3.2.2 Whole scale validation: comparisons with external criteria 
...................... 
117 
5.3.2.2.1 Convergent validity 
................................................................................ 
117 
5.3.2.2.2 Correlations with related variables 
...................................................... 
118 
5.3.2.2.3 Discriminant validity 
.............................................................................. 
119 
5.3.2.3 Validation of the subdomains 
........................................................................ 
121 
5.3.2.3.1 Comparisons with external criteria 
...................................................... 
121 
5.4 Summary 
..................................................................................................... 
128 
6 PSYCHOMETRIC EVALUATION OF THE SAQOL: RESULTS 
......... 
130 
6.1 Respondents 
............................................................................................... 
130 
6.1.1 Recruitment 
................................................................................................................. 
130 
6.1.2 Respondents' characteristics 
..................................................................................... 
131 
6.2 Acceptability 
............................................................................................... 
132 
6.2.1 Response rates 
............................................................................................................ 
133 
6.2.2 Missing data 
................................................................................................................. 
134 
6.2.3 Distribution of scores 
................................................................................................ 
135 
6.2.4 Skewness 
...................................................................................................................... 
135 
6.3 Reliability 
..................................................................................................... 
13 6 
6.3.1 Internal consistency 
................................................................................................... 
136 
6.3.2 Test-retest reliability 
................................................................................................... 
137 
6.4 Validity 
......................................................................................................... 
137 
6.4.1 Construct validity 
....................................................................................................... 
137 
6.4.1.1 Whole scale validation: Within scale analyses 
.............................................. 
137 
6.4.1.1.1 Internal consistency 
................................................................................ 
137 
6.4.1.1.2 Intercorrelations between subdomains 
.............................................. 
138 
V 
6.4.1.1.3 Factor analysis 
......................................................................................... 
139 
6.4.1.2 Whole scale validation: Comparisons with external criteria 
..................... 
146 
6.4.1.2.1 Convergent validity 
................................................................................ 
146 
6.4.1.2.2 Correlations with related variables and disriminant validity 
........... 
147 
6.4.1.3 Validation of the subdomains 
........................................................................ 
148 
6.4.1.3.1 Validation of the SAQOL subdomains 
.............................................. 
149 
6.4.1.3.2 Validation of the SAQOL-39 and SAQOL-34 subdomains 
.......... 
151 
6.5 Comparison of the three SAQOL versions 
......................................... 
154 
6.5.1 Acceptability 
................................................................................................................ 
155 
6.5.2 Reliability 
...................................................................................................................... 
155 
6.5.3 Validity 
.......................................................................................................................... 
15 5 
6.6 Summary and implications of findings 
.................................................. 
159 
7 PREDICTORS OF HRQL: METHODS AND RESULTS 
......................... 
161 
7.1 Methods 
...................................................................................................... 
161 
7.1.1 Multiple regression assumptions 
............................................................................. 
162 
7.1.2 Multiple regression method and analyses 
.............................................................. 
165 
7.2 Results 
.......................................................................................................... 
166 
7.2.1 Respondents characteristics 
..................................................................................... 
166 
7.2.2 Univariate analyses 
..................................................................................................... 
168 
7.2.2.1 Demographic variables 
.................................................................................... 
169 
7.2.2.2 Stroke-related and other health variables 
..................................................... 
170 
7.2.2.3 Other variables 
.................................................................................................. 
171 
7.2.3 Multiple regression analysis 
...................................................................................... 
172 
7.2.3.1 Multiple regression assumptions 
.................................................................... 
173 
7.2.3.2 Standard multiple regression results 
................................. ......................... 
175 
7.3 Summary 
..................................................................................................... 
177 
8 DISCUSSION 
.......................................................................................................... 
178 
8.1 Study strengths 
........................................................................................... 
178 
8.1.1 Conceptual clarity 
....................................................................................................... 
178 
8.1.2 Recruitment 
................................................................................................................. 
179 
8.1.3 Mode of administration 
............................................................................................. 
180 
8.1.4 Accessibility of materials 
........................................................................................... 
181 
8.1.5 Dealing with sensitive issues 
.................................................................................... 
182 
8.2 Study limitations 
........................................................................................ 
183 
8.2.1 Selection bias 
............................................................................................................... 
183 
8.2.2 Generalisability of results 
.......................................................................................... 
185 
8.2.3 Interviewer bias, social desirability and `faking good' 
......................................... 
186 
8.3 Development of the SAQOL and psychometric evaluation of the SAQOL 
versions 
...................................................................................................................... 
188 
8.3.1 Methodology: development of the SAQOL 
......................................................... 
189 
8.3.2 Methodology: Psychometric evaluation of the SAQOL versions 
.................... 
191 
8.3.3 Main findings: Development of the SAQOL and psychometric evaluation of 
the SAQOL versions 
............................................................................................................... 
194 
8.3.3.1 Accessibility 
........................................................................................................ 
195 
8.3.3.2 Acceptability 
...................................................................................................... 
196 
8.3.3.3 Reliability 
............................................................................................................ 
196 
vi 
8.3.3.4 Validity 
................................................................................................................ 
19 7 
8.3.4 Future research 
........................................................................................................... 
199 
8.4 Predictors of HRQL in people with aphasia 
........................................ 
203 
8.4.1 Methodology 
............................................................................................................... 
203 
8.4.2 Main findings 
.............................................................................................................. 
206 
8.4.3 Future research 
........................................................................................................... 
213 
8.5 Conclusions 
................................................................................................ 
215 
REFERENCES 
.............................................................................................................. 
218 
vii 
LIST OF TABLES 
Table 3-1: An item from part 1 and an item from part 2 of the SS-QOL and their 
response formats 78 
Table 4-1: Pilot test: SS-QOL items with the T-F response format 96 
Table 4-2: Pilot test: practice item with the true-false (T-F) response format and 
explanation of the T-F response format 97 
Table 4-3: Pilot test: number of participants and their views on the different response 
formats 98 
Table 5-1: Construct validation of the whole SAQOL scale against external criteria. 120 
Table 5-2: Construct validation of the SAQOL subdomains against external criteria. 127 
Table 6-1: Response rates in the psychometric evaluation of the SAQOL. 130 
Table 6-2: Respondents' characteristics 131 
Table 6-3: List of SAQOL items 133 
Table 6-4: SAQOL items not meeting the acceptability criteria 136 
Table 6-5: Factors derived from PAF of subdomains' mean scores 140 
Table 6-6: Factors derived from PAF of subdomain mean scores, after removing rogue 
items 141 
Table 6-7: Factor structure of the 39-item SAQOL (SAQOL-39) 143 
Table 6-8: Criteria for item reduction, items failing these criteria and items eliminated 
from SAQOL 144 
Table 6-9: Factor structure of the 34-item SAQOL (SAQOL-34) 145 
Table 6-10: Correlations with related variables and discriminant validity of mean scores 
of SAQOL, SAQOL-39, SAQOL-34.148 
Table 6-11: Results of the construct validity of the SAQOL subdomains against 
external criteria. 149 
Table 6-12: Construct validation of the SAQOL-39 and SAQOL-34 subdomains 152 
Table 6-13: Results of the construct validation of the SAQOL-39 and SAQOL-34 
subdomains 154 
Table 6-14: Psychometric properties of the SAQOL versions. 156 
viii 
Table 7-1: Respondents' characteristics 167 
Table 7-2: Correlations of SAQOL-39 with GHQ-12, FAI, ASHA-FACS, SPM grade, 
SSS and PSI. 172 
Table 7-3: Testing for multicollinearity: correlations between the IVs of the multiple 
regression model 174 
Table 7-4: Summary of standard multiple regression analysis of the relation of HRQL 
with correlated predictors. 175 
Table 7-5: Summary of 2nd standard multiple regression analysis of the relation of 
HRQL with correlated predictors. 176 
ix 
ACKNOWLEDGMENTS 
This project was funded by the Stroke Association and the Dunhill Medical Trust. Their 
financial support is much appreciated. 
Many people have helped in the completion of this project and my sincere thanks go to all of 
them. I would like to mention and thank the following, in particular: 
The people with aphasia who took part in this study, for their interest in the project, their 
willingness to help research and other people with aphasia and their generosity in sharing 
their experiences. 
My supervisor Professor Sally Byng for being the most inspiring person and for offering the 
most insightful guidance. And for being there each step of the way. 
The Speech and Language Therapy teams at the Whittington Centre in Streatham, the 
Streatham Hill Clinic, the Pulross Centre in Brixton, St Giles Hospital in Southwark, Queen 
Mary's Hospital in Sidcup and the whole team at Connect- the communication disability 
network in London. Rachel, Jo, Selena, Sarah, Dawn, Beryl, Norma, Hugh, Teresa, Hetty, 
Natasha, Tom and Sally McV, in particular, were always willing to help and did much more 
than I ever expected. 
My advisory committee members Drs Donna Lamping and Sarah Smith and Professor Dick 
Wiggins for their insightful advice and their assistance throughout this project. Sarah, in 
particular, for being so particular in the best sense of the word. 
Dr Sarah Schroter for her indirect support and for setting a great example to follow. 
Dr Jane Marshall for encouraging me to undertake a PhD, for being my `raw' model and for 
all the laughs. 
The research support group members Kate, Simon and Lindy for all the sharing and bearing; 
and Deborah and Sharon for their friendship, their tireless listening to me, their reassurance 
and, again, the laughs. The unfailing enthusiasm about research and the perseverance of this 
group keep us all going. 
My friends, for the support and the fun. Iphigeneia for being the first to share with me what 
it is like to do a PhD. Camelia, Rosalie, Anna and Lutfi Farah for their warmth and for 
becoming my adopted family in London! 
Lastly, my family Bird, Sofia and Dimitris and mum. Mum for being the best mum in the 
world, for always being there and for her faith in me. Sophia for showing the most keen 
interest, asking the best questions and always knowing exactly how I feel and the best thing 
to say to me. And Bird mou, agapi mou, for everything, for my sanity and my happiness. 
X 
DECLARATION 
The author grants powers of discretion to the University Librarian to allow the thesis to be 
copied in whole or in part without further reference to the author. This permission covers 
only single copies made for study purposes, subject to normal conditions of 
acknowledgement. 
xi 
ABSTRACT 
Background'- Health related quality of life (HRQL) measures are becoming increasingly used in the evaluation of 
health care interventions. They allow us to better understand the impact of disease on a patient's life as a whole 
and to incorporate the patient's perspective in clinical decision making and in the evaluation of health care. A 
number of studies have explored the HRQL of people with stroke. Still, due to a number of conceptual and 
methodological issues, there is no clear understanding of the HRQL of a stroke subgroup: people with aphasia. 
Aims: The broad aim of this research was to explore the HRQL of people with chronic aphasia following stroke 
in a way that could be replicated in clinical practice. Thus, a single stroke-specific scale (the SS-QOL) was 
chosen for the assessment of HRQL. The specific research questions that were addressed were: A) Can an 
acceptable, reliable and valid version of the SS-QOL be developed for people with chronic aphasia? This 
involved: i) development of an aphasia-adapted version of the SS-QOL and ii) evaluation of its psychometric 
properties. B) What are the predictors of HRQL in people with chronic aphasia, as measured by the aphasia- 
adapted version of the SS-QOL? 
Methods: The development of an aphasia-adapted version of the SS-QOL involved consultation with 
professionals with experience in measure development, language and aphasia, and pilot testing for the 
modification of the instrument, and a pre-test of the adapted version with 18 people with aphasia. This process 
resulted in the Stroke and Aphasia Quality of Life Scale (SAQOL). A cross-sectional interview-based survey 
study was undertaken to evaluate the psychometric properties (acceptability, reliability and validity) of the 
SAQOL and to determine the predictors of HRQL as measured by the SAQOL. Convenience sampling was 
used in the pilot and pre-test studies and cluster sampling in the survey study. 
Measures: HRQL was measured with the SAQOL. In the construct validation of the SAQOL, the following 
measures were used: for emotional distress the GHQ-12, for cognition the RCPM, for activities the FAI, for 
social support the SSS and for language the FAST and the ASHA-FACS. Potential predictors of HRQL 
included demographic, stroke-related variables and variables implicated in previous research or of theoretical 
interest measured with the following instruments: the GHQ-12, the FAI, the SSS, the ASHA-FACS, the RCPh1 
and the PSI (patients' satisfaction with stroke care). 
Results: A) i) Development of an aphasia-adapted version of the SS-QOL resulted in the SAQOL, an interview 
administered self-report measure. People with moderate or mild receptive aphasia (as determined by a score of 
>_ 7 in the receptive domains of the FAST) found the SAQOL acceptable and were able to self-report to it. 
A) ii) Psychometric evaluation: 83 out of 95 participants self-reported on the SAQOL. The results supported the 
reliability and the validity of the overall SAQOL, but not of its subdomains' structure. A shorter 39-item version 
was derived through factor analysis (SAQOL-39). This instrument had a stable, conceptually clear 4-factor 
structure (physical, psychosocial, communication and energy) and high acceptability, internal consistency [scale 
(a= 
. 
93) and subdomains' (a=. 74-. 94)], test-retest reliability [scale (ICC=. 98) and subdomains' (ICC=. 89-. 98)] 
and construct validity [corrected domain-total correlations (r=. 38-. 58), subdomains' convergent (r=. 55-. 67) and 
discriminant (r=. 02-. 27), and scale's discriminant (r=. 19-. 31) and correlated measures (r=. 45-. 58)]. 
B) Predictors of HRQL: High emotional distress, reduced involvement in home and outdoors activities, high 
communication disability and >_2 comorbid conditions predicted poorer HRQL (adjusted R2=. 52). Stroke type 
(infarct vs haemorrhage) and demographic variables (age, gender, ethnicity, marital status, employment status 
and socioeconomic status) were not significant predictors of HRQL in these participants. 
Conclusions: The SAQOL-39 is an acceptable, reliable and valid measure for the assessment of HRQL in people 
with chronic aphasia. Further testing is needed to establish the usability of this measure in evaluative research 
and routine clinical practice. Poor HRQL is predicted by distress, reduced involvement in activities, 
communication disability and comorbidity. Service providers need to take these factors into account when 
designing intervention programmes. 
xil 
Chapter 1 
1 INTRODUCTION: THE ASSESSMENT OF HEALTH-RELATED 
QUALITY OF LIFE 
1.1 Evaluating health care provision and patient-based outcomes 
In recent decades there has been a paradigm shift in the way health and health care provision 
are conceptualised and evaluated. Traditionally, a medical conception of health was freedom 
from disease and abnormalities. In 1948 however, the World Health Organisation (WHO) 
indicated that health is `a state of complete physical, mental and social well-being and not 
merely the absence of disease or infirmity'. Baumann (1961) looked into lay definitions of 
health and reported three main orientations: a general feeling of well-being, the absence of 
illnesses and the ability to perform social roles. More recently and from a humanistic 
perspective, Heyrman and van Hoeck (1993) view optimal autonomy, personal strength and 
positive meaning of life as central components of health. They also point out that health is 
subject to cultural relativism. All these are broad conceptualisations of health and they 
highlight that different definitions stem from different philosophical approaches, value 
systems and different perspectives (e. g., lay people versus health professionals). Still, although 
there is no consensus on an exact definition of health, it is generally accepted in health- 
related research, that health is related to well-being and that it incorporates physical, mental 
and social components (Berzon et al., 1993). 
This broader conceptualisation of health is reflected in the way health care interventions are 
evaluated. Evaluation has moved beyond the measurement of traditional clinical outcomes 
such as morbidity and mortality. It is now thought that the effectiveness of interventions 
2 
should be based on critical, objective and rigorous scientific evidence using a wide range of 
outcome measures (evidence-based practice) (NHS Executive, 1996). 
Another reason for the shift towards incorporating a broad range of outcomes is the 
changing effect of health conditions. With advances in medical treatments and technologies, 
people are less likely to die from diseases and more likely to live with various degrees of long- 
term disabilities. Most of the care provided in such cases aims to relieve symptoms, reduce 
pain and discomfort, restore function and help patients in coping with the aftermath of the 
disease (Wenger et al., 1984). Thus, mortality is no longer an adequate measure of outcome. 
The increasing prevalence of chronic disability is reflected in health care evaluation with an 
increase in measures that can capture even small changes in the physical and mental well- 
being of the users of health care services. 
Another change in recent years is that patients have become increasingly involved in 
treatment decisions (NHS Executive, 1999). The Patient Partnership Strategy aims to improve 
service delivery in the NHS by providing patients with information enabling then to make 
informed decisions about their health and health care (NHS Executive, 1999). There is, also, 
general consensus that patients and carers are `experts' in their own conditions. Patients are 
the best informants about symptoms, feelings and the ways in which illness affects what is 
important to them (Mayou & Bryant, 1993). For these reasons, measures of outcome from 
the patient's perspective (patient-based outcomes) are increasingly used in the evaluation of 
health care interventions. 
1.2 Health related quality of life (HRQL) 
Commonly used patient-based outcome measures include measures of quality of life, HRQL, 
health status, well-being (subjective, psychological, emotional), functional status and patient 
3 
satisfaction. These terms are often defined loosely or not defined at all and they are 
frequently used interchangeably, causing considerable confusion in the area. This thesis is 
concerned with HRQL and here this term and the related term of quality of life will be 
discussed and defined. 
Nowadays, it is generally accepted that HRQL measures focus on the impact of a perceived 
health state on a person's ability to live a fulfilling life (Bullinger et al., 1993). The question 
that arises is what does the concept of HRQL actually incorporate and how is it distinguished 
from the more common term of quality of life? 
Quality of He was introduced as a heading by Medline in 1975 and was accepted as a concept 
by Index Medicus in 1977 (Bowling, 1995a). Since then there has been an explosion of 
interest in the area. A review of the literature by Fayers & Jones (1983) found over 200 
papers published between 1978 and 1980 with the phrase `quality of life' in the title. Today, a 
search in PubMed for papers with the phrase `quality of life' in the title between 1998 and 
2000 retrieves 3000 references. Over 1000 new articles each year are indexed under `quality 
of life' (Muldoon et al., 1998). 
Bowling (1995a) points out that quality of life is "an amorphous concept that has a usage 
across many disciplines 
- 
geography, literature, philosophy, health economics, advertising, 
health promotion and the medical and social sciences (e. g. sociology and psychology). It is a 
vague concept; it is multidimensional and theoretically incorporates all aspects of an 
individual's life". 
The WHO has a working party undertaking a ten-country study of quality of life. They have 
provided the following definition: 
4 
'ý? uality of life is defined as an individual's perception of their position in life in the context of the 
culture and value systems in which they live and in relation to their goals, expectations, tandards 
and concerns. It is a broad ranging concept affected in complex ways by the person's physical health, 
psychological state, level of independence, social relationships, and their relationships to salient features 
of their environment" 
(WHOQOL Group, 1993) 
This is a broad definition incorporating individuals' perceptions, philosophy, culture and 
their relationships to the environment. It also seems to adequately represent the broad 
spectrum of potential consequences of disease. However, in order to evaluate the validity of 
its domains, we need to consider what people themselves see as essential domains of quality 
of life and as factors affecting it. 
In Britain, Bowling (1995b) reported on a large scale study, which aimed to obtain population 
defined domains of quality of life and the relative importance of these domains in people's 
lives. In this study a random sample of 2000 adult members of the population of Great 
Britain (from the OPCS Omnibus Survey) was used, with a response rate of 77%. In 
response to an open question about the 5 most important things in their lives, respondents 
were most likely to mention as the first most important thing relationships with family or relatives, 
followed by their own health, the health of another (close) person and finances/ standard of living 
/housing. Elderly people (>65) were more likely to mention health as the first most important 
thing in life. 
The results were different for people with chronic disabilities. For those who reported a 
longstanding illness the first most important effects of the illness on their lives were ability to 
get out and about/stand/walk/go out shopping, being able to work/find a job and effects on social 
life/leisure activities. This second set of domains could be summarized as the physical, 
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functional and social aspects (including performing roles) of life that can be affected by 
health states. 
Farquhar (1995) looked at elderly people's definitions of quality of life. The participants in 
this study were two groups of old people (65-85 year olds) one living in Hackney and one 
living in Essex and one group of very old people (85+) living in Hackney. In response to the 
question "What things give your life quality? " the most frequently mentioned answer for all 
three groups was family (children). Other frequently mentioned answers included activities (e. g. 
reading or watching television, going to clubs or the park, etc. ), social contacts, health, material 
circumstances. In response to the question "What things take the quality away from your life? " 
the most frequently mentioned answer for the 65-85 year olds living in Hackney was material 
circumstances whereas for the other two groups it was reduced social contacts. Ill health was also 
high in the hierarchy. It would be interesting to see whether and how the relative importance 
of the factors mentioned as affecting quality of life in this study might vary depending on the 
health status of the individuals. However, no information is provided on the health status of 
the subjects. 
In the USA, Pearlman & Uhlman (1988) explored the quality of life perceptions of elderly 
people with chronic diseases (arthritis, ischaemic heart disease, chronic pulmonary disease, 
diabetes mellitus and cancer). The factors that were most frequently mentioned as recently 
affecting the patients quality of life were health related problems, medical carr and interpersonal 
relationships. The same factors came up in a further study (Pearlman & Uhlman, 1991), where 
a larger, more representative sample of elderly chronically ill outpatients was asked about the 
factors that have affected their quality of life over the past 12 months. The authors also 
noted that although financial circumstances were frequently acknowledged as affecting quality of 
life, the patients seldom explicitly volunteered them. Priorities seem to have shifted in this 
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sample of people with chronic diseases, where health related problems and medical care are 
the most frequently mentioned factors affecting quality of life. 
In terms of HRQL, Bech (1993) quotes Joyce who defines HRQL as "what the patient says it 
is". The subjective nature of HRQL is here emphasised. He also discusses a multidimensional 
model in the assessment of HRQL, which includes physical, cognitive, affective, social, 
economic and ego functions. 
In reviewing the relevant literature, a number of authors have concentrated on what are the 
essential domains that should be included in a HRQL measure. An international group of 
HRQL researchers from the International Society for Quality of Life Research (Berzon et al., 
1993) reached a consensus on the following: physical, mental/ psychological, nd social health, as 
well as global perceptions of function and well-being. 
Bringing all this together, quality of life and HRQL are often used interchangeably in health- 
related research. In this thesis, quality of life is seen as a related but broader term than 
HRQL, incorporating a person's culture and value systems (WHOQOL, 1993) and 
encompassing factors like a safe environment and material well-being. Research into the 
views of lay people has shown that these factors are essential components of quality of life 
for healthy people but not as essential for people with chronic diseases and disabilities 
(Bowling, 1995b; Pearlman &Uhlman, 1988; 1991). Moreover, the health care system and its 
providers usually do not assume responsibility for these more global human concerns 
although they may be adversely affected by disease (Patrick & Erickson, 1993). Evaluation of 
health care is mostly concerned with HRQL, which is seen as reflecting the impact of a health 
state on a person's ability to lead a fu llling life (Bullinger et al., 1993). It incorporates the individual's 
subjective valuation of his/her physical, mental/emotional, family and social functioning (Berzon et al., 
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1993; Hays et al. 1993; de Haan et al. 1993). In the existing literature in the area, often the 
term quality of life has been used for what is here defined as HRQL. Throughout this thesis 
the term HRQL is used to operationilise the above definition and to refer to work that 
assumes this or a very similar version of this definition. 
1.3 Applications of HRQL measures 
Patient-based HRQL measures have a wide range of applications. There are becoming 
increasingly used in various areas of health-related research including the prioritisation of 
health care treatments and containing costs (Maynard, 1993); the evaluation of health policy 
programmes (Williams, 1993); the audit, quality assurance and evaluation of health care 
interventions (e. g., Jenkinson et al., 1994) and clinical decision making (Patrick & Erickson, 
1993). The use of HRQL measures in the areas of clinical decision making and evaluation of 
health care interventions are discussed further, as they are of particular interest to health 
professionals working with people with long-term disabilities. 
In terms of clinical decision making, Patrick & Erickson (1993) point out that HRQL is 
relevant both to individual patients and groups of patients. With individual patients the 
health professional assesses their lives and the impact of a disease and of treatment on them. 
With groups of patients the health professional assesses the current and future status of 
aggregates of patients and evaluates the overall impact of interventions. HRQL outcomes are 
used in clinical decision making in four ways: 
1. To assess client status; for example a stroke patient is assessed on his/her physical 
abilities, daily and leisure activities, emotional distress and social functioning. 
2. To select treatments; for example the effects of different anti-platelet drugs are 
explored. 
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3. To monitor the effects of treatments that have been selected. 
4. To develop a shared view of the disease and of treatment outcomes with clients. 
They can help develop a shared understanding and a shared language, among health 
professionals and clients, of the impact of the disease on the patient. 
HRQL measures are also used in the evaluation of health care interventions. They are 
becoming increasingly used in clinical trials as they provide a more comprehensive 
assessment of treatment from the client's perspective. Some clinical trial organisations have 
introduced the assessment of HRQL as a standard part of new trials (Fayers & Machin, 
2000). 
HRQL measures are particularly useful in the evaluation of health care interventions for 
people with chronic diseases and disabilities. Rehabilitation of people with chronic disabilities 
has traditionally focused on compensatory programmes (Frey, 1984) but in recent years it has 
begun to concentrate more on facilitating adaptation to disability and social and community 
integration (Royal College of Physicians, 2000; Turner, 1990; Wood-Dauphinee & Williams, 
1987). Patient-based HRQL measures are particularly suited for the evaluation of health care 
provision in people with chronic disabilities as they can quantify the magnitude and duration 
of problems and experiences of people and the extent to which such problems and 
experiences affect their everyday life. By exploring a broad range of areas they allow us to 
better understand and measure the impact of disease on the person's life as a whole (e. g., 
Patrick & Erickson, 1993). They also help identify unmet needs and key areas in which 
further rehabilitation or additional support may be needed (Mayou & Bryant, 1993). 
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Subsequent sections of this chapter raise conceptual and methodological issues related to the 
assessment of HRQL. Then, information is provided on stroke and aphasia and the 
challenges in assessing HRQL in people with aphasia after stroke are presented. 
1.4 Issues in the assessment of HRQL 
1.4.1 Conceptual complexity 
In this thesis some definitions of quality of life and HRQL have already been discussed and 
the operational definition of HRQL that has been followed in this work has been presented. 
Still, there is an ongoing debate in the literature on the conceptualisation of quality of life and 
HRQL. Some of the relevant perspectives will be presented briefly in order to highlight the 
diversity and complexity of the area. 
Some theorists have examined the philosophical basis of the concept of quality of life. 
Megone (1994) drew influences from Aristotle where the best state for a being is the 
fulfilment of its function. The function of a being is determined by its essence and for human 
beings, according to Aristotle, the essence is the capacity for rational action. Therefore good 
life for a man would be a fully rational active life. The upshot from all this is that good 
life/quality of life is derived from an account of human nature. Thus, its components are 
fixed rather than determined by different things for different individuals. Hodge (1994) 
discussed this basic assumption that there is a structure called human nature, and contrasted 
it to existentialism. In the existentialist frame, identity is not permanent/ constant but 
constituted and reconstituted through the daily decisions and responses produced by 
individual human beings. So people can have a sequence of identities as a result of radical 
shifts in orientation and evaluation of priorities. This changeable nature of identity has 
implications for the stability of quality of life assessments. 
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Bech (1990) discussed a nomothetic versus an ideographic approach. The first purports the 
selection of the most unbiased scale tailored to the disorder under investigation. The latter 
emphasises the construction of a hermeneutical or meaningful scale for the individual patient 
(using for example a repertory grid technique, where the patient determines the domains to 
be assessed). The main advantage of the ideographic approach compared to the nomothetic 
approach is its superior content validity, as the HRQL measures used are patient-derived. 
The main disadvantage of it is the challenge of comparing patients with one another due to 
the variability of the measured constructs. 
In 1995, a series of articles appeared in an issue of Social Science and Medicine (SSM) raising 
issues about the conceptualisation of quality of life. Rosenberg contrasted the naturalistic 
with the hermeneutic approach. He argued that quality of life research is dominated by the 
empiricist psychometric tradition, which follows a naturalistic perspective. It is based on the 
assumption that man can be comprehensively studied by the empirical methods of natural 
science, psychology or sociology and that his behaviour can be causally explained from 
biological, psychological or social processes. According to hermeneutics, however, any area 
striving towards a comprehensive view of the individual must integrate essential aspects of 
man such as self-reflection, interpretation of life events and philosophical analyses of morals, 
norms, human dignity and rights. In other words, it must integrate those aspects of human 
existence, which cannot be captured in the naturalistic frame of reference. Rosenberg 
proposed that in the study of quality of life the naturalistic and hermeneutic approach should 
complement one another. 
In the same issue of SSM (1995), Rogerson looked at the way that quality of life has been 
conceived and measured in both environmental and health related research. He defined 
HRQL on the basis of measures of attributes of health status and their characteristics. He 
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saw it as incorporating the patients' views and as related to their perceived levels of 
satisfaction and well-being. Jenkinson (1995) discussed the applications of quality of life 
measures and highlighted their limitations and the requirements (psychometric) they should 
meet. Ebrahim (1995) saw HRQL as "difficult to define but may be thought of as those 
aspects of self-perceived well-being that are related to or affected by the presence of disease 
or treatment". He indicated that HRQL indicators were of limited use for many clinical and 
public health tasks due mostly to their inappropriately tested reliability and validity (e. g., 
population repeatability being measured when an indicator is planned for use in examining 
changes in individuals; predictive validity being neglected). He pointed out that the most 
important reason for using HRQL measures was the evaluation of the effects of treatments. 
He also saw them as useful in exploring the subjective feelings of patients as an adjunct to 
clinical interview. 
From a more pragmatic perspective, Muldoon et al. (1998) proposed two operational 
definitions of HRQL: HRQL as an individual's behaviour or level of functioning or as an 
individual's perceived health status or well-being. He pointed out that measuring someone's 
ability to perform common tasks or activities is putatively objective, while asking people to 
rate the effects of health status on personal well-being is explicitly subjective. 
It is hard to draw any overall conclusions from these varied insights and perspectives. 
Despite the theoretical discussion devoted to the concept and the measurement of quality of 
life and HRQL, no unified approach has been devised for their measurement and little 
agreement has been attained on what they mean. On the contrary there seems to be a 
number of different interpretations each urging the adoption of a different approach (Hunt, 
1997). Hunt emphasises the need for pure research, which would attempt to define, refine 
and understand the concepts of quality of life and HRQL so that a consensus is reached in 
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the scientific and clinical community. This way all concerned would know exactly what is 
being evaluated and priorities in medical care would be set on a standard basis. 
In the meantime, the debate on these issues is continuing. In this thesis it is suggested that, 
for conceptual clarity, an essential criterion should be met. The investigators should 
conceptually identify what they mean by quality of life or HRQL and state clearly the 
domains they measured as components of the concept (Gill & Feinstein, 1994). They should 
also indicate clearly the rationale behind their methods. 
1.4.2 Measurement issues 
1.4.2.1 Types of measures 
There are many different types of HRQL measures and the choice of what measure to use 
depends primarily on the purpose of the research. The most commonly used ones are multi- 
item scales. Early measures were developed and rated by clinicians and they were mostly 
limited to functional abilities (e. g., Karnofsky et al., 1948). Following this, a number of 
activities of daily living (ADL) scales were developed and gradually in the 1970's and 1980's 
measures of health status started emerging. Such measures included the Sickness Impact 
Profile (SIP) (Bergner et al., 1981) and the Nottigham Health Profile (NHP) (Hunt et al., 
1981). These measures incorporate physical and psychosocial domains and are now often 
regarded and interpreted as HRQL measures. 
Since then numerous HRQL scales have been developed. In 1992, the Short-form 36 Health 
Survey (SF-36) was developed (Ware et al., 1993), which is today the most commonly used 
health status measure (Wood Dauphinee, 1999). Unlike many other scales, the SF-36 has 
been extensively tested for its psychometric properties and evaluated in many populations. It 
is a generic measure that covers the domains of physical functioning, role limitations due to 
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physical health problems, bodily pain, social functioning, mental health, role limitations due 
to emotional problems, vitality/energy/fatigue, and general health perceptions. It has been 
pointed out that the SF-36 reflects the challenges inherent in any general health 
measurement: an instrument should be broad in scope but not unwieldy; and a trade-off has 
to be made between covering many topics superficially and achieving detailed coverage of a 
few, i. e., comprehensiveness versus precision (McDowell & Newell, 1996). 
HRQL scales are commonly distinguished in generic scales versus disease-specific scales. 
Generic measures are overall scales of health status or HRQL, which have not been designed 
with a specific population in mind and can be used with different population groups. Their 
main advantage is their generalisability. Generic measures allow comparisons between 
different disease groups and they provide a common denominator or common unit of 
outcome by which to judge the relative severity of health outcomes and the relative 
effectiveness of interventions (Patrick & Erickson, 1993). Moreover, interventions can affect 
outcomes that are not condition specific and generic measures may pick up quality of life 
changes that were not anticipated and thus not included in disease-specific measures (Ware in 
Ware & Guyatt, 2001). 
Disease-specific measures are developed with specific populations in mind and they are not 
intended for general application. Still they should be general enough to apply to different 
subpopulations under the same disease (Patrick & Erickson, 1993). Their main advantage is 
their increased validity and sensitivity (Bech, 1993). They are more likely than generic 
measures to detect small but clinically significant changes in health status or severity of 
disease (e. g., Patrick & Deyo, 1989). Moreover, they can reduce respondent burden by 
including only relevant questions (e. g., Bergner & Rothman, 1987). Ideally health outcomes 
assessment should incorporate both generic and disease-specific measures since they 
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complement each other (e. g., Patrick & Deyo, 1989; Muthny et al., 1990; Fletcher et al., 
1992). Still, some believe that the use of disease-specific measures avoids asking irrelevant 
questions and maximizes the chance of detecting clinically significant changes, which is 
essential in clinical and policy-oriented research (Guyatt et al., 1986). 
Another type of HRQL measures developed by health economists are utility assessments that 
are designed specifically for use in economic evaluations. The cost effectiveness of 
interventions can be evaluated by calculating quality adjusted life years (QALYs) (e. g., 
Weinstein & Stason, 1976). In QALYs improvements in length of life and HRQL are 
amalgamated into one single index. Each life year is quality adjusted with a utility value, 
where 1=full health. Bowling (1995a) points out that QALYs are not really measures of 
HRQL but measures of units of benefit from a medical intervention, combining life 
expectancy with an index of e. g., disability and distress. Other utility measures include the 
Rosser Index of Disability (Kind et al., 1982), the Kaplan's Index of Well Being Scale 
(Kaplan et al., 1976), the standard gamble technique (Torrance et al., 1982), the time trade-off 
(Torrance et al., 1972) and the EuroQol (EuroQol Group, 1990). Utility measures are 
increasingly used in clinical trials to evaluate the cost-effectiveness of interventions. 
Another approach in the measurement of HRQL has tried to take individuals' meaning into 
account. In one technique (O'Boyle et al., 1992) human judgement analysis was used. The 
respondents were not given a set questionnaire but were asked to nominate the five most 
important areas of their lives and rate their function in these areas. This technique is known 
as the Schedule for the Evaluation of Individual Quality of Life (SEIQoL). In a similar 
approach, respondents were asked to rate the most important areas of their lives affected by 
their condition and rate how badly affected each one was (Ruta et al., 1994). The resulting 
instrument was the Patient Generated Index (Ruta et al., 1994). These measures represent 
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advances in developing more patient-centred HRQL outcomes (e. g., Staniszewska, 1999; 
Bowling, 1995a), but more work is needed on their acceptability (Bowling, 1995a). These 
measures have not yet been widely used. 
Qualitative approaches have also been used in the assessment of HRQL. In particular with 
people with communication problems, in-depth interviewing (Parr et al., 1997) and semi- 
structured interviewing (Le Dorze & Brassard, 1995) have been used with people with 
aphasia. Observational techniques (non-participant observation) have also been used with 
elderly people (Clark & Bowling, 1990; Bond & Bond, 1990). Other approaches that have 
been proposed include the content analysis of verbal behaviour (Gottschalk & Lolas, 1992) 
and conversation analysis in people with learning disabilities (e. g., Antaki & Rapley, 1996). 
In short, a variety of different measures exist for the assessment of HRQL. The decision on 
what measure to use will depend primarily on the purpose of the research and also on 
practical considerations (e. g., respondent burden, respondent communication skills, time 
constraints, resources, etc. ). If, for example, a researcher wants to compare the cost- 
effectiveness of two interventions then a utility measure would be the most likely choice. If a 
clinician wants to use a measure to routinely assess the HRQL of groups of patients in 
clinical practice, then a scale would be a more likely choice than an individualised assessment 
like the SEIQoL or a qualitative technique which are more time consuming both in terms of 
data collection and data analysis. The approach followed in this study and the measure 
chosen for the assessment of HRQL in people with aphasia are discussed in chapter 3. 
1.4.2.2 Psychometric properties 
When scales are used for the measurement of HRQL they should have been subjected to 
rigorous psychometric testing. In order to be useful for research and clinical practice HRQL 
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measures need to be reliable and valid (e. g., Hays et al., 1993). Studies that include HRQL 
measures need to briefly report on the evidence of the measures' reliability and validity. Hays 
et al. (1993) point out that reports should also describe the conditions under which the study 
was completed, including the instructions to the participants, methods of administration, 
their demographic characteristics and range of illnesses experienced in the sample. This 
information will help interpret the study's findings and will help researchers in selecting 
measures for future studies in the clinical area. The psychometric evaluation of the measure 
used in this study is described in chapters 5 (methods) and 6 (results). 
1.4.2.3 Content of measures 
Kline Leidy (2001) discussed the effect of symptoms on HRQL. Patients' symptoms 
intuitively have an effect on their HRQL. They do not however constitute their HRQL. 
HRQL is a person's subjective evaluation of the impact of a health state on his/her life. As 
such HRQL measures should not be a list of symptoms or observable behaviours. They 
should instead reflect the impact of symptoms on patients' lives (e. g., Ware in Ware & 
Guyatt, 2001). For example asking a patient whether or not s/he can walk cannot tell much 
about their HRQL. Asking them, however, whether they have trouble walking can reflect an 
aspect of their HRQL, as it derives their subjective evaluation of their walking. 
Similarly, given the subjective nature of the concept of HRQL the content of measures 
should be largely derived through consultation with patients, in order to include their 
perspectives (e. g., Streiner & Norman, 1995). Only those having a trait or disorder can report 
on its most subjective elements. Procedures used to elicit the patients' viewpoints in a 
rigorous and systematic way are primarily qualitative and they include focus groups and 
interviews (e. g., Willms & Johnson, 1993). An extra advantage of developing measures in 
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close contact with patients is that they are more likely to be easy to understand and 
acceptable to users (Muthny et al., 1990). 
1.4.2.4 Who should rate HRQL? 
There are a number of HRQL measures that are rated by health professionals rather than the 
patients themselves. Examples include the Physical and Mental Impairment of Function 
Evaluation (Gurel et al., 1972), the Disability and Distress Scale (Rosser & Kind, 1978) and 
the Quality of life Index (Spitzer et al., 1981). Proponents of health professionals rating the 
HRQL of patients believe that health professionals can judge more objectively and that 
certain parameters of HRQL, like complex functional indices, should (or can only) be rated 
by medical experts (Muthny et al., 1990). Still the subjective nature of the HRQL concept 
suggests that the most accurate raters are the patients themselves, and there is now general 
recognition that they should be the primary source of HRQL data (Berzon et al., 1993). Only 
they can make value judgements about the impact of a health state on their lives (e. g., Brock, 
1993). Moreover, in terms of implications for service provision, it has been shown that the 
utilization of health services is more closely associated with the perception of symptoms and 
people's feelings than with their actual medical condition (e. g., Goldberg & Huxley, 1980). 
Bringing all this together, in assessing HRQL investigators should operationalise HRQL 
indicating clearly what they mean and stating the domains they measure. Their choice of 
measure should be explicated, depending on the purpose of the research and practical 
considerations. When psychometric measures are used their psychometric properties need to 
be reported for the findings to be interpretable. Given the subjective nature of the concept of 
HRQL, the measures used should be patient-derived and the patients themselves should be 
the primary source of HRQL data. 
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1.5 Stroke and aphasia 
1.5.1 Epidemiology, long-term disability and costs 
Stroke is the most common cause of long-term adult disability in the western world. In 
Britain, the prevalence of stroke is 1.2% in men aged 45-54,6.2% in those aged 65-74 and it 
rises to 10.3% in those aged 75+. In women the prevalence is 0.7%, 5.0% and 8.8% in these 
3 age groups respectively (Department of Health, 1998). 
Aphasia is a language disability caused by organic damage to the brain, most commonly a 
stroke. It can affect all language modalities, i. e., speaking and expressing oneself, 
understanding what other people say, reading and writing. In Britain, Wade et al (1986) 
looked at 976 patients who suffered a stroke over a 28-month period, from a community 
survey of 215,000 people. At three weeks post onset, 90% of survivors were tested and 20% 
had aphasia. At 6 months, 12% of survivors had aphasia, but 44% of patients and 57% of 
carers thought speech was abnormal. Scarpa et al. (1987) looked at people who were right 
handed and had suffered a stroke in the left hemisphere and estimated that one month post 
stroke 55.1% were aphasic. 
The prevalence of stroke is not uniform across the population. In the Health Survey for England 
(Department of Health, 1998) there was a social class gradient in both sexes for ischaemic 
heart disease (IHD) and stroke. The social classes most likely to be associated with IHD or 
stroke were IIINM (13.1%) and IV (13.4%) in men (p<0.01, statistically significant difference 
from Social Class I), and Social Class V in women (14%, p<0.001 statistically significant 
difference from Social Class D. Men in the lowest income quintile had almost twice as high a 
prevalence of IHD or stroke as those in the highest quintile (16.0% versus 9.4%). The results 
were similar for women (11.3% in the lowest and 7.3% in the highest quintile). 
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Stroke has been reported, also, to be more common in the black population in Britain. 
Stewart et al. (1999) studied a prospective stroke register (1995-1996) of a multi-ethnic 
population of 234,533 in South London of whom 21% are black. 612 strokes were registered 
and incidence rates adjusted for age and gender were significantly higher in black compared 
with white people (p<. 0001), with an incidence rate ratio of 2.21 (1.77 to 2.76). 
There is also a geographical variation in the incidence of stroke. The mean incidence per 
100,000 of the population is 356 in England, 448 in Northern Ireland and 497 in Scotland 
(Gibbs et al., 1998). 
A number of studies have looked at the case fatality and disabilities resulting from stroke. 
Bamford et al. (1990) looked at the case fatality rates and 1-year outcome of stroke in a 
prospective study of the Oxfordshire Community Stroke Project, which covers a population 
of 105,000. The overall 30 day case fatality was 19%. One year post-stroke 23% of people 
who had suffered an ischaemic stroke were dead and 35% were dependent on others 
functionally. The rates for those who had suffered an intracerebral haemorrhage were 62% 
dead and 32% dependent, and for those who had suffered a subarachnoid haemorrhage 48% 
dead and 24% dependent at I year after the stroke. 
In Northern England, Geddes et al. (1996) reported that 23% of respondents who had self- 
reported a stroke in a postal survey had made a full recovery of their stroke. The most 
common residual impairments were cognitive impairment (33%), lower limb disabilities (27- 
33%) and speech and language difficulties (27%). 0' Mahony et al. (1999) reported that the 
prevalence of stroke associated dependence in Northern England was 11.7/1000, in an age- 
and gender-stratified sample of the population aged 45+. 
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Wolfe et al. (1993a) looked at case fatality of first ever strokes in those under 75 in Southeast 
England (South London and Tunbridge Wells) and reported it to be 26% at three weeks after 
stroke. 78% of all cases were treated in hospital with a median stay of 21 days. Three months 
later 30% of all cases had died and 26% of the surviving cases were moderately or severely 
disabled (Wolfe et al., 1993b). One year after the stroke the case fatality was 36% and 11% of 
surviving cases were still moderately to severely disabled and 23% mildly disabled (Wolfe et 
al., 1995). The authors estimated that the average cost per case was L3,800 in London and 
L2,650 in Tunbridge Wells. 93% of these costs were for inpatient care. The authors 
concluded that the cost of stroke care to the health services was considerable and largely 
reflecting nursing costs in hospitals rather than effective rehabilitation packages. 
It is clear from all this, that stroke and its resulting disability, including aphasia, have a 
considerable impact in modern society and in health service provision. The National Clinical 
Guidelines for Stroke (Royal College of Physicians, 2000) identify as a major goal of 
rehabilitation for stroke the maximisation of the patient's sense of well-being/quality of life. 
The assessment of HRQL is therefore most pertinent in stroke and it has drawn considerable 
research interest (see chapter 2). The next section looks at the challenges aphasia poses on 
the assessment of HRQL after stroke. 
1.5.2 Assessing HRQL after stroke and aphasia 
In previous sections of this chapter the importance of patients being the primary source of 
HRQL data was emphasised. A key methodological challenge in the area of stroke HRQL is 
that people with aphasia may have difficulty completing self-report assessments. They may 
have difficulty understanding some of the items or expressing their responses. As a result, in 
some of the stroke HRQL studies, people with aphasia were excluded (e. g., Duncan et al., 
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1997; Jonkman et al., 1998; Clarke et al., 1999). In some it is unclear whether they were 
included or not. 
In the studies that did include people with aphasia, aphasia often resulted in missed 
assessments (Ebrahim et al., 1986; Kwa et al., 1996; Wilkinson et al., 1997). Alternatively, 
proxy respondents were used (e. g., Astrom et al., 1992; de Haan et al., 1995). The use of 
proxies is always less preferable than self-reports and the nature of HRQL may mean that the 
validity of proxy reports is further compromised. There tends to be a significant difference in 
proxy and self-report assessments of functional status and quality of life after stroke (Knapp 
& Hewison, 1999; Sneeuw et al., 1997), and of quality of life in patients with chronic disease 
in general (Sprangers & Aaronson, 1992). Analysing proxy-reported HRQL findings 
alongside self-reported findings is therefore questionable. 
In some studies, no information is provided on how people with aphasia coped with the 
whole procedure (Foster & Young, 1996; King, 1996; Lofgren et al., 1999; Bethoux et al., 
1999). For example, if people with aphasia were given a questionnaire and were asked to fill it 
in, how did people with reading difficulties cope and how did people with writing difficulties 
indicate their responses? Clinical experience of people with aphasia suggests that they would 
require at least some modification of the testing materials. In interview formats, they would 
require special skills on behalf of the interviewer in order to give their experience of stroke. 
The validity of these assessments is therefore in doubt. 
These observations indicate that the very nature of aphasia as a language and communication 
impairment poses a serious challenge in assessing HRQL in an optimal way, i. e., through 
participants' self-report. This necessitates special attention on the mode of administration, 
the selection and presentation of the materials to be used and the skills of the interviewer, 
22 
when involved. Chapter 3 discusses the approach followed in this study in order to make the 
assessment accessible to the participants. 
1.6 Summary 
This chapter highlighted the changes in how health and consequently health care provision 
and evaluation are viewed and measured in recent years. The focus is on evaluating the 
effectiveness of interventions using a wide range of outcome measures. Such measures 
include patient-based measures in order to include the patient's perspective in the evaluation 
process. HRQL measures are one type of patient-based measures, which can be particularly 
useful in clinical decision making and in evaluating interventions especially for people with 
chronic disabilities. By exploring a broad range of areas they allow us to better understand 
and measure the impact of disease on the person's life as a whole. Issues in the assessment of 
HRQL were raised and the case of stroke and aphasia was presented. Stroke is the most 
common cause of long-term disability in adults in the modern world. A common sequel of 
stroke is aphasia, which affects a person's ability to understand and use language and to 
communicate effectively. By its very nature, aphasia poses challenges in the assessment of 
HRQL of the people who have it. 
The broad aim of this research was to assess HRQL in people with aphasia. Chapter 2 
discusses the existing literature in the area of HRQL in stroke and aphasia. Chapter 3 
presents the research questions and the methodology of the current study. It, also, explicates 
the approach that was followed in order to address the assessment issues raised in this 
chapter and the next. 
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Chapter 2 
2 REVIEW OF HRQL STUDIES IN STROKE AND APHASIA 
A number of studies have explored the HRQL of people after stroke and the factors 
affecting it. In this chapter, first the studies looking at the HRQL of people after stroke are 
reviewed. Then the studies assessing the main factors that are associated or are predicting 
HRQL are reviewed. The review includes both HRQL studies and studies of conceptually 
similar variables. These variables included well-being, life satisfaction and handicap. Studies 
that explored HRQL and related variables in people with aphasia, in particular, follow and 
the chapter closes with an overview of the reported studies and a summary of the issues 
arising from this literature review. 
2.1 HRQL and related variables after stroke 
One of the earliest studies exploring HRQL after stroke was by Lawrence and Christie 
(1979). The authors started from the premise that "... the dysfunction of longer-term 
survivors is often greater than would be expected from their physical disability [... ]". They 
did not specify what they mean by HRQL. A semi-structured interview technique was used 
to elicit information on the HRQL and coping styles of the participants. The participants 
were 45 out of 170 consecutively admitted patients who survived 3 years after the stroke and 
had no severe communication disability. A relative or friend was also interviewed. It is not 
specified what was meant by `no severe communication disability', but the likelihood is that 
people with severe and perhaps moderate aphasia were excluded. 
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They found that more than half of the participants had inappropriate reactions to or coping 
styles for illness (as judged by the interviewer) and uncertain or pessimistic attitudes towards 
the future (again as judged by the interviewer). They grouped the respondents in disability 
groups according to their scores on a physical disability scale. In the moderate disability 
group, half had withdrawn from active leisure activities and two thirds experienced severely 
deteriorated home relationships. In the minimal disability group, leisure activities were less 
affected but about one third experienced severely deteriorated home relationships. In terms 
of work, pre-stroke about 75-80% of the respondents were fully occupied. After the stroke, 
only 20-25% were fully occupied and 65-70% were not occupied. This early study highlighted 
the effects of stroke on home relationships, leisure and work. 
In the same year, Gresham et al. (1979) examined the long-term `functional disability' of 
long-term stroke survivors. Their participants were from the original `Framingham Study' of 
5,209 persons who were examined between 1948-1952. This cohort was re-examined 
between 1972-1975 and of the 354 people who had suffered a stroke, 155 were still living and 
148 (95%) took part in this study. 148 controls were also included, matched for age and 
gender. The Donaldson Activities of Daily Living (ADL) Evaluation form (Donaldson et al., 
1973) and set interview questions were used to evaluate 9 areas of functional disability: Not 
living at home, dependent in ADL, dependent in mobility, limited in household tasks, 
decreased ability to use transport, decreased vocational function, decreased socialisation at 
home and outside the home and decreased interest in leisure activities. 
They found that people who had suffered a stroke were significantly worse in all these areas 
compared to controls (p: 5.001 for all except socialisation at home where p: 
_. 
01). To test 
whether indeed these disabilities were due to stroke rather than other comorbid conditions, 
the cases where the disabilities could be due to comorbid conditions were identified and 
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excluded from the analysis. After this, the results were similar, except for vocational function, 
decreased socialisation at home and not living at home that did not reach significance. This 
early study did not set out to assess HRQL but gave information on the impact of stroke on 
the participants' physical and social health, which are now seen as components of HRQL. 
More recently, Angeleri et al. (1993) looked at HRQL and return to work after stroke. Their 
subjects were 180 consecutive stroke patients who were hospitalised for the first time and 
were discharged at least 1 year before the study, and 167 age matched controls. The stroke 
subjects had a mean age of 65.29 years (SD 11.22) and were interviewed between 12 and 196 
months post stroke (mean 37.5). People with aphasia were not excluded from this study but 
the authors specify that the Beck Depression Inventory (Beck et al., 1961) was not applied to 
them. It is unclear how people with aphasia managed some of the other more complex scales 
that were used in this study e. g., the Social Dysfunction Rating Scale (Linn et al., 1969). In 
this study, the authors offer no operational definition of HRQL. They used a multiple 
correlation statistical analysis of the scores on ADL (Northwestern University Disability 
Scale), depression (Beck Depression Inventory), social dysfunction (Social Dysfunction 
Rating Scale) and family stress (Greene Scale on family stress)' as an expression of HRQL. 
They found that high ADL scores on discharge from hospital were a good prognostic 
indicator for return home. Depression and reduced social activities were both greater in 
women (p<. 01). 20.64% of stroke survivors returned to work. In terms of HRQL, stroke 
survivors had significantly worse HRQL than the controls, as indicated by more ADL 
problems, depression, family stress and less social activities. There was a correlation between 
depression, social activity and family stress. The lack of definition and operationalisation of 
No reference was provided in Angeles et at. (1993) for this scale and I was unable to trace it. 
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HRQL make these findings hard to interpret. Moreover, the selective exclusion of people 
with aphasia casts doubts on the applicability of the results for people with aphasia. 
Hochstenbach et al (1996) used the Sickness Impact Profile (SIP) to assess HRQL with 
stroke survivors. This paper is in Dutch and only the abstract was reviewed. In this study, 
165 patients who had suffered a stroke in the last 5 years and their relatives completed the 
SIP. The SIP looks at the individual's own perception of illness. It measures the effects of 
illness on activities, feelings and attitudes. It is behavioural, in that all 136 items are 
observable behaviours. The results indicated that 52% of the patients had psychosocial 
problems often to always and 60% had physical problems often to always. The authors 
reported that their results suggested that psychosocial problems arise independently of the 
degree of physical problems and that they are chronic. 
Tuomilehto et al. (1995) explored psychosocial and health status in stroke survivors after 14 
years. The authors felt that most of the stroke outcome studies concentrate on a few months 
or years after the stroke whereas they wanted to explore the long-term effects of stroke in 
people's lives. Their subjects were the survivors of the Finnish part of the collaborative 
WHO stroke study that took place during 1972-1974.19.4% of them were alive after 14 
years and of those 83.4% (201 subjects) were included in this study. The authors did not set 
out to measure HRQL and thus did not define the concept. They assessed, however, 
perceived health, ADL, and psychosocial status, which are commonly seen as HRQL 
components. They assessed these domains by means of a structured questionnaire. This was 
sent to the participants in order to familiarise themselves with it prior to the data collection. 
Then a telephone interview was carried out, where a nurse asked the questionnaire questions 
and filled out the answers. For people with communication problems their main caregiver 
was interviewed and for those who were hospitalised at the time of the study (15%) their 
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charge nurse gave the answers. The questions covered the areas of: medical history; 
neurological deficits (including language problems); socioeconomic status; ADL; 
psychosomatic status; mental state; and perceived health. 
Their results showed that more than 50% of the participants had another major disease, two 
thirds had various degrees of leg or arm paresis and 25% had language problems. Still, two 
thirds of them felt that their ADL abilities and their functional status was good. Their 
psychosocial health, on the other hand, seemed more impaired: 60-70% had one or more 
psychosomatic symptoms. More than 50% complained of mental confusion, anxiety, 
irritability and dizziness. About 50% felt they had some degree of depression and 13% felt 
they had severe depression. In terms of perceived health, 7-12% of those under 65 and 17- 
18% of those over 65 felt it was bad. The rest felt it was satisfactory or good. 
According to the authors, the results of this study suggested that in the long-term after the 
stroke, the impact of stroke is still considerable. People showed some adaptation to their 
physical limitations and did not feel particularly disabled (two thirds reported good functional 
status, and about 85% reported satisfactory or good health). Still, psychosomatic and mood 
problems were pertinent, affecting more than 60% of the respondents 14 years after the 
stroke. However, the lack of comparison with matched controls and the lack of control for 
comorbidity question whether the reported psychosomatic and mood problems can be 
attributed to the stroke, rather than other medical problems or circumstances. 
Mathias et al. (1997) looked among other things at the HRQL of people after stroke. Their 
subjects were 74 individuals who had experienced an ischaemic stroke in the last 3 months; 
were over 18 years old; and were competent to participate in a 15- to 30-minute interview. It 
is not clear whether the last criterion resulted in the exclusion of people with aphasia and 
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cognitive decline. The authors did not define HRQL. They used the Health Utilities Index 
(HUI) (Feeny et al., 1996) to measure it. The HUI is a generic multi-attribute system for the 
assessment of health status, which covers the areas of vision, hearing, speech, ambulation, 
dexterity, cognition, self-care, and pain. Their results suggested that stroke impact was 
substantial, as 79% of their participants reported that 3 to 6 areas of the HUI were affected 
by stroke (18% reported 2 affected and 3% 
-1 person- none affected). 
Wilkinson et al. (1997) conducted a study on the longer term HRQL and outcome in stroke 
patients. Their main aim was to assess whether the Barthel Index (Mahoney et al., 1958) 
alone was an adequate measure of outcome. To do this they carried out a battery of 
assessments with their subjects, which provided interesting information on the HRQL of the 
stroke participants. This HRQL information is what is presented here. Their subjects were 
drawn from a 1989-1990 stroke register of people under 75 years, resident in Southeast 
London when they had their first ever stroke. Eighty-six percent (106) of the survivors 4 to 5 
years later were interviewed for this study. Twelve of those (11 %) were unable to complete 
all the HRQL assessments, some because they were "unable to make their responses 
understood". Those people who did not complete the scales were generally more disabled 
than those who did. The assessments included the Barthel Index, handicap and disability 
scales [the Rankin scale (Bamford et al., 1989), the London Handicap Scale (Harwood et al., 
1994), the Frenchay Activities index (FAI) (Wade et al., 1985)], the Mini Mental State 
Examination (MMSE) (Folstein et al., 1975) for cognition, the Hospital Anxiety and 
Depression Scale (HADS) (Zigmond & Snaith, 1983) for depression, and for HRQL and 
perceived health the SF-36 and the NHP. Bivariate analyses with non-parametric statistics 
were used to explore correlations between variables. 
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Overall, they found that physical disability as measured by the Barthel correlated highly with 
the depression and the HRQL measures. Depression was evident in about 50% of the ADL 
dependent stroke survivors and in 1 out of 6 of the ADL independent stroke survivors. The 
median scores of the SF-36 and the NHP were compared with the values of age and gender 
matched controls. Stroke survivors had significantly lower scores in all of the NHP and 6 out 
of the 8 domains of the SF-36. These results suggest that HRQL in stroke survivors is 
significantly reduced compared to controls. 
Bethoux et al. (1999) looked at the effect of time on HRQL by comparing a group of 
hemiplegic stroke survivors who had completed their rehabilitation within the past 6 months 
(group 1) with a group that had completed their rehabilitation more than 6 months ago 
(group 2). Their subjects were 45 outpatients from their clinic, 46% of whom had aphasia. 
People with cognitive decline (MMSE<24) were excluded. Again the authors in this study did 
not define HRQL. They used the Reintegration to Normal Living Index (RNLI) to measure 
HRQL. The RNLI was developed by Wood-Dauphine and Williams (1987) not as a HRQL 
measure but as a measure of whether people had resumed their normal activities and 
responsibilities following illness. Siegrist and Junge (1990) criticized the RNLI because it fails 
to distinguish between physical and social functioning, for instance a person may be 
physically able but socially disinclined to perform a certain activity. Functional status and 
ADL were measured with the Functional Independence Measure (FIM) (Granger et al., 
1993). Differences between the two groups were tested with the chi-square test, student's t- 
test, and the Mann-Whitney U test as appropriate. 
They found that although the two groups were not significantly different in terms of 
functional status still group 2, i. e. the ones who were longer after discharge, had significantly 
lower RNLI scores (P<. 05) in the areas of indoor mobility, self care, relationships and 
30 
handling of life events. However, the overall RNLI score did not differentiate between the 
two groups. Still, the authors concluded that HRQL seems to deteriorate with time after 
stroke even when disability remains unchanged. A limitation of this study is that the authors 
did not take into account a number of variables, which may have confounded their results 
such as depression, social support, general health and comorbidity. 
Hackett et al. (2000) looked at HRQL 6 years after a stroke and compared it to controls and 
the general population of New Zealand. The authors did not define HRQL and they used the 
SF-36 to measure it. Their subjects were the 639 (36%) stroke patients that survived 6 years 
after the stroke from a sample of 1761 non-hospitalised stroke patients (from the Auckland 
Stroke Study 1991-1992). The controls were drawn from the General Electoral Roll for 
Auckland and were matched for gender and 10-year age strata. Data were collected through a 
phone interview with "each case or control or a close relative or caregiver who were willing 
to respond on their behalf'. Proxy respondents were used for people with aphasia and 
overall for 27% of cases and 9% of controls. 
Their results suggested the mean SF-36 scores were significantly lower for people with stroke 
than for controls and the general population. After standardisation for age and gender, cases 
had significantly lower scores than the general population in the physical functioning, general 
health, vitality and social functioning domains of the SF-36. The applicability of these results 
for people with aphasia is unclear due to the use of proxy respondents. As it has been 
suggested in chapter 1, there tends to be a significant difference in proxy and self-report 
assessments of functional status and quality of life after stroke (Knapp & Hewison, 1999; 
Sneeuw et al., 1997). 
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2.2 Predictors of HRQL and related variables after stroke 
Ahlsio et al. (1984) looked at the effects of disablement and emotional factors on HRQL 
after stroke. Their subjects were those who survived and consented to take part from all 
stroke patients that were admitted to the Stroke Unit of a specific hospital in Stockholm, 
during 1979. A representative sample of the patients admitted to the hospital is treated in the 
Stroke Unit, according to the authors. People with severe aphasia were excluded from the 
interviews. The total sample was 96 patients with a mean age of 71 years (range 35-90) of 
whom 22% had suffered a TIA. The subjects were followed up to 2 years by which time, 
27% had died, 56% were living at home and 17% were in geriatric hospitals. The researchers 
defined HRQL as the experienced degree of satisfaction on human needs. In a structured 
interview, they used two Visual Analogue Scales (VAS) going from "worst possible" to "best 
possible". On one of them the respondents marked their HRQL before the stroke and on 
the other their HRQL after the stroke. Interestingly, their measure of HRQL does not 
necessarily reflect their definition of the concept. They also collected information on physical 
well-being, psychological situation, living conditions, relationships and opportunities for 
meaningful activities, in an interview format by means of a structured questionnaire. The 
Katz index was used for ADL (Katz & Akpom, 1976). The authors only used univariate 
analyses of their data (chi-square and independent and related-measures t-tests) to test what 
factors predicted HRQL after stroke. 
They found that although ADL skills improved with time, HRQL did not even in the ADL 
independent group. At 2 years post stroke, 77% of the respondents felt that their HRQL had 
deteriorated. Physical disablement and psychological reactions (anxiety and depression) were 
the factors identified as influencing perceived HRQL. Age, gender and social factors had no 
significant effect on HRQL. Apart from socioeconomic group and living conditions it is 
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unclear what else was measured as social factors. Social support for example does not seem 
to have been addressed in this study. The authors did not use multivariate statistics and 
therefore no conclusions can be drawn on what are the predictors of HRQL or what is the 
relative importance of the different factors they looked at. 
Ebrahim et al. (1986) explored the social and psychological problems experienced by stroke 
survivors. Their subjects were 198 stroke patients who survived to 6 months and consented 
to take part from 463 patients admitted to Nottingham with acute stroke within a period of 8 
months. One hundred and fifty nine of them were assessed at 1 month and all of them at 6 
months post onset. People with aphasia were not excluded but "dysphasia and mental 
impairment were the main reasons for missed assessments". To assess psychooocial 
outcomes they used the first part of the NHP. The NHP is a perceived health measure but 
due to its breadth of coverage it has been often used as a HRQL measure. The first part 
covers the domains of physical abilities, emotional reactions, social isolation, pain, energy 
level and sleep. In this investigation the physical abilities section was not used at 6 months as 
the researchers used a self developed ranked ADL scale. Emotional distress at 6 months was 
assessed with the scaled version of the General Health Questionnaire (GHQ-28) (Goldberg 
& Hillier, 1979). A control group was selected randomly from an age-gender register of a 
large group practice. Non-parametric tests were used for the statistical analyses (Mann- 
Whitney U test, Kruskal-Wallis ANOVA). 
As expected stroke patients had significantly worse NHP scores than controls. NHP scores 
were correlated with extent of disability; length of hospital stay; place of residence (home 
versus hospital), and emotional distress at 6 months. However, average NHP scores did not 
change over the study period despite improvement in physical ability. Age, gender and living 
alone did not correlate with NHP scores. The majority of the patients were elderly and it is 
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not clear what `living alone' was supposed to indicate (loneliness or independence? ) or what it 
was compared with (living with a spouse or other relative, living in sheltered accommodation, 
living in a nursing home? ). Overall, this study indicated that HRQL, as measured by the 
NHP, is associated with physical disability (although the relationship is not linear) and 
emotional distress. However, there is no indication of the effect of aphasia or cognitive 
decline. In addition, no information is given on other factors that may have confounded the 
findings as e. g., comorbidity, socioeconomic, and social variables (e. g., social support). 
Niemi et al. (1988) explored quality of life 4 years after the stroke in young stroke survivors 
(< 65 years). From a stroke register of 255 cases of first ever stroke, 46 of the patients who 
survived 4 years and who were under 65 and were able to reply to the questionnaire that they 
used for the assessment of quality of life, took part in this study. People with severe aphasia 
and cognitive decline were excluded. Quality of life was conceptualised as "... a person's 
subjective well-being and life satisfaction and [... ] it includes mental and physical health, 
material well-being, interpersonal relationships within and outside the family, work and other 
activities in the community, personal development and fulfilment, and active recreation". 
They used a 45-item questionnaire to assess quality of life, which was developed by the 
authors on the basis of literature review and clinical experience. No information is given on 
its reliability and validity. The areas covered in the questionnaire were: working conditions; 
activities at home; family relationships; and leisure activities. Information on personality, 
behavioural competence, and relationships with friends and relatives were also collected for 
descriptive purposes. Independent variables included: cognition [measured with Wechsler 
Adult Intelligence Scale (WAIS) and the Wechsler Memory Scale (WMS)]; CVA type and 
lesion location; age; gender; residual neurological impairment (presence of hemiparesis or 
not); co-ordination disturbances; aphasia; and tendency or presence of depression (as 
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reported by participants). The results were analysed using Yates' corrected chi-square test, 
student's t-tests and multiple regression. 
Overall, 4 years after their stroke 98% of the stroke survivors were living at home, 87% were 
independent in ADL, and 54% of those employed before the stroke had returned to work. 
Still, 83% reported deterioration in their quality of life following the stroke. Quality of life 
was as often affected in ADL independent patients as in ADL dependent patients, and as 
often affected in older patients as in younger patients. The factors that were associated with a 
more severe reduction in HRQL were: tendency to depression, presence of hemiparesis, 
ADL dependency, older age, not returning to work, ischaemic (as opposed to haemorrhagic) 
stroke, and hemispheric (as opposed to brainstem or unspecified) lesion, and lower 
intelligence and memory quotient. Aphasia did not significantly affect HRQL, but the 
authors suggest that their results probably underestimate the importance of aphasia as people 
with severe aphasia were excluded. 
In multiple regression, tendency to depression, difficulties in ambulation, ADL dependence 
and reduced memory quotient explained 73% of the variance in HRQL. The authors do not 
indicate how they explored the information on social factors they collected. Social support, 
socioeconomic status and comorbidity have not been investigated as independent variables 
here. Moreover, their measures of cognition (WAIS and WMS) rely on language and as such 
they could well identify people with aphasia as people with cognitive problems. Thus, the 
`lower intelligence and memory quotient' may mask aphasia in some participants. Lastly, 
quality of life was not assessed with a patient-based measure. It is not possible to tell whether 
the questionnaire used adequately covered the concept of quality of life (content and 
construct validity) in general, and for stroke survivors in particular (they were not consulted 
during the development of the questionnaire). 
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Osberg et al. (1988) looked at factors predicting long-term outcome after stroke. They used 
three broadly conceived outcomes: 1) a composite variable that included functional status, 
mortality and discharge disposition, 2) life satisfaction (LS) 12 months post discharge, and 3) 
medical charges. Here only their findings on LS are reported, which is a close concept to 
HRQL and has been seen by some authors as HRQL (e. g., Ahlsio et al., 1984; Viitanen et al., 
1988; Astrom et al., 1992; Astrom, Asplund & Astrom, 1992). Their subjects were 86 stroke 
and 3 TIA patients. The authors present their exclusion criteria in another paper, thus, it is 
not known whether people with aphasia were included. LS was measured with a single 
question "In general, how satisfied are you with your life? " and answers ranged from 1 ` not at 
all satisfied' to 5 `very satisfied'. Independent variables included: severity of illness on 
admission [measured with the Horn Index (Horn et al., 1983)1; function at admission 
[measured with the Barthel Index or the Kenny Scale (Iversen et al., 1973)1; 
ambulation/wheelchair use; age; and income. Other variables were in and out of the house 
social supports. The former included marital and dating status and number of people in 
household, the latter included satisfaction with friends, telephone contact and participation in 
social activities outside the home. 
They found that life satisfaction at 12 months was associated with severity of illness, life 
satisfaction at 1 month and in and out of the house social supports. These 4 variables 
explained almost 40% of the variance, in multiple regression analysis. This study highlights 
the importance of social support on LS after stroke. Still, there is not enough information on 
the sample to judge the generalisability of the results. Factors like depression and 
comorbidity, which could be confounding have not been taken into account in this 
investigation. 
36 
Viitanen et al. (1988) also explored life satisfaction in long-term stroke survivors. Their 
subjects were 62 stroke patients who survived 4 to 6 years after the stroke and consented to 
take part, from an initial cohort of 327 stroke and TIA patients admitted in a stroke unit 
from January 1978 
- 
September 1981. Of those, 96 (33%) were alive 4-6 years later. People 
with severe aphasia and severe cognitive decline were excluded. The stroke group was 
compared with a group of 60 healthy controls. The authors presumed that general LS reflects 
HRQL. Participants were asked to rate their LS before and after the stroke in the following 
domains: general, self-care/ADL, leisure, togetherness-friends, togetherness-family, marriage, 
and sexuality. Ratings could vary from 1 `very dissatisfied' to 6 `very satisfied'. Other 
measures included: motor impairment (Occupational Therapist (OT) assessment); ADL (OT 
assessment); depression (Montgomery-Asberg Depression Rating Scale, MADRS) 
(Montgomery & Asberg, 1979); and social integration (OT assessment on a rating scale 
ranging from 0 `full participation' to 8 `institutionalised, isolated'). For comparisons of groups 
of data chi-square statistics were used. 
Overall, they found that HRQL as reflected by general LS was significantly worse in long 
term stroke survivors than in healthy controls. Sixty-one percent of the stroke participants 
felt that stroke had led to decreased general or domain specific LS. Decreases in several 
aspects of life satisfaction were related to motor impairment and reduced ADL abilities. Still 
11 out of the 23 subjects who had poor general LS had no motor impairment. Depression 
was present in 16% of the stroke survivors and it was significantly associated only with 
reduced leisure satisfaction. Reduced social integration was identified in 34% of the stroke 
survivors and was significantly associated with reduced general, ADL and leisure satisfaction. 
The authors, however, questioned the validity of their measurement of social integration as it 
did not reflect the participants' own experience with their social relationships but rather that 
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of the OT. The participants felt there were no significant changes in togetherness with family 
and friends and satisfaction with marriage post stroke. 
Overall, this study indicated that satisfaction with different domains of life is reduced in long- 
term stroke survivors and it tends to be associated firstly with motor impairment and reduced 
ADL abilities and to a lesser extent with reduced social integration. Depression was only 
associated with reduced leisure satisfaction. The authors used only chi-square tests to analyse 
their findings, whereas a multivariate analysis might have led to a better picture of what is the 
relative importance of the different factors that were associated with HRQL. 
Astrom and colleagues (first study: Astrom et al., 1992; second study Astrom, Asplund and 
Astrom, 1992) also viewed HRQL as Life Satisfaction (LS) and explored the mental, 
functional, and social factors associated with it. In the first study their subjects were 80 
patients at a 3-month follow up of 98 consecutively admitted stroke patients in the Stroke 
Unit of a set hospital. Sixteen percent of them had suffered a TIA and 13% had aphasia. In 
the second study they followed up the 50 patients who survived up to 3 years. Twelve 
percent had suffered a TIA. The mean age was 71.4 years (SD 10.8). People with severe 
aphasia and cognitive decline were excluded. Proxy respondents were used for people who 
were "unable to co-operate" but it is not clear whether this included the remaining people 
with aphasia. The subjects were interviewed 4-5 days after the stroke regarding their pre- 
stroke situation and at 3 months, 1 year, 2 years and 3 years after stroke. The Katz index was 
used for ADL and depression was assessed by a Psychiatrist according to DSM-III criteria. A 
questionnaire was used to assess living conditions and LS and information was also collected 
on social networks. Bivariate statistics were used for within stroke group comparisons on 
different variables and across different times and for between group comparisons (stroke 
versus the general population). 
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They found that compared to the normal elderly population, stroke patients had more 
comorbidity problems and reduced LS even before their stroke. After the stroke they also 
had increased psychiatric and ADL problems and reduced leisure activities and social support 
from neighbours and friends. In the first study they reported that almost 50% of the stroke 
survivors had reduced LS compared to 2% in the national sample. In the second study they 
reported that, with regard to the effect of time, ADL changed little after 3 months whereas 
psychiatric symptoms continued to change between 3 months and 1 year. Still, the prevalence 
of depression at 3 months and 3 years was the same (25%). LS and leisure activities improved 
from 3 months to 1 year and remained unchanged thereafter. Social support remained 
unchanged from 3 months to 3 years. Overall, the 20% of stroke survivors who reported 
poor LS were older, lived alone and had reduced social support and ADL function and 
increased anxiety and tiredness. 
De Haan et al. (1995) looked at the effects of stroke type and lesion location on HRQL after 
stroke. Their subjects were the 441 6-month stroke survivors who consented to participate 
from an original cohort of 760 consecutively admitted stroke patients in a multi-centre study 
in the Netherlands. People with dementia were excluded. All people with aphasia were 
included and proxy respondents were used for people with severe aphasia. HRQL was seen 
as including at least four dimensions: physical, functional, psychological, and social health. 
The SIP was used to measure HRQL. Differences in SIP scores of stroke patients in relation 
to reference data, hemispheric lesion laterality and stroke types were analysed with related 
and independent group t-tests. Chi-square tests were used to study the relationship between 
specific HRQL patterns and patient and clinical features. 
Overall, they found that patients with infratentorial strokes reported better functioning than 
patients with supratentorial strokes. Type of (sub) cortical stroke, in terms of infarct versus 
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haemorrhage, was unrelated to HRQL. Lesion laterality and type of stroke had no significant 
effect on level of emotional distress. Cluster analysis revealed that stroke patients' HRQL 
could be described in three clusters. Sixty percent had mildly impaired HRQL scores. These 
patients tended to be younger, male and with infratentorial and lacunar strokes. Seven 
percent had high levels of psychosocial dysfunction. One third (33%) of the subjects had 
severely impaired HRQL, both physically and psychosocially. Severely affected HRQL was 
associated with older age, comorbidity and stroke variables (initial severity and a 
supratentorial lesion). The relative contribution of other potentially confounding variables 
like depression and social support was not explored in this study. 
People with left-sided lesions and speech and language problems did not differ significantly 
in their HRQL scores from people with right-sided lesions, who also reported 
communication problems. This finding, however, may be an artefact of the measurement 
used. More than half of the people with a left-sided lesion have aphasia and in this study 
proxy respondents were used for people with severe aphasia. Due to the lack of agreement 
between proxy and self-report HRQL, analysing proxy alongside self-report data is not 
recommended (see chapter 1). 
A surprising finding of this study is the low level of emotional distress reported (7%), as 
quoted rates of depression following stroke range from 18% to 61% (House, 1987). The 
authors suggest that "... stroke per se may not result in emotional problems but that such 
problems result from a complex interaction between patients' personal traits, social 
circumstances, living arrangements and functional abilities. " The question that arises is why 
these factors did not `operate' in this sample of stroke survivors. Perhaps this finding (low 
levels of emotional distress) is also an artefact of its measurement. The relevant subscales of 
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the SIP may not be the best way to identify emotional distress, due to the behavioural nature 
of the measure. 
King (1996) examined quality of life in long-term stroke survivors and sought to identify 
variables that predict it. Her subjects were 86 stroke survivors who consented to participate 
from a group of 121 persons who met the inclusion criteria from a pool of 698 records of 
consecutively discharged stroke patients. The inclusion criteria were: 1-3 years post discharge 
from rehabilitation for first stroke; no other neuromusculoskeletal condition; adequate 
cognitive and language function (i. e., people with cognitive decline 
-MMSE<24- and severe 
aphasia were excluded); and residing in a noninstitutional setting. HRQL was defined as 
satisfaction with aspects of life that are important to the individual. It was measured with the 
Ferrans and Powers Quality of Life Index 
- 
Stroke Version (Ferrans & Powers, 1985), which 
rates 38 items for satisfaction and importance. It includes 4 sub-scales: health and 
functioning, socio-economic, psychological-spiritual, and family. Independent variables 
included age, socio-economic status (SES), comorbidity, aphasia (20% had aphasia), 
functional status (measured with the FIM), motor impairment (judged by investigator), 
depression [measured with the Centre for Epidemiological Studies Depression Scale (CES- 
D) (Radloff & Locke, 1986)], and perceived social support [measured with Social Support for 
the Elderly (SSE) scale, (M. Powers & J. Miller, 1986 unpublished data]. Data were also 
collected on gender, marital status, race, education, duration of stroke, and location of lesion 
for descriptive purposes. Student's t-test, chi-square statistics and correlation coefficients 
were used to compare groups of subjects and examine relations between variables. Stepwise 
multiple regression was computed to predict quality of life. 
A surprising finding was that the mean quality of life Index score (22.9 out of 30, where 30 is 
the best possible score) was similar to that of a sample of 339 subjects drawn randomly from 
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a telephone directory (mean score 23). However, quality of life, as measured with the Ferrans 
and Powers instrument, does not seem to correlate with subjects' life satisfaction. In the 
question "how satisfied are you with your life in general? " 23% of the subjects reported 
dissatisfaction or slight satisfaction. 
In terms of factors affecting quality of life, 38% of the variance of quality of life scores was 
explained by depression, perceived social support and functional status. Aphasia and 
comorbidity were not significant predictors of quality of life. It should be noted however, 
that only people with "adequate language" were included in the study, which probably 
reflects only mild aphasia. The findings overall seem to reflect milder strokes, since people 
with more than one stroke, cognitive decline, and living in institutions were also excluded. 
From a statistical point of view, stepwise regression relies only on statistics computed from 
the particular sample in order to decide which variables are included in the regression 
equation. It is, thus, recommended that the cases to independent variables ratio is 40 to 1, as 
the solution will not generalise beyond the sample unless the sample is large (Tabachnick & 
Fidell, 2001). Cross validation is also recommended in stepwise regression (deriving the 
solution with some of the cases and testing it on the remaining cases) to test the 
generalizability of the solution. These criteria were not met in this study, which casts doubts 
on the generalizability of the results. 
In terms of the way quality of life was conceptualised and assessed, this study is the first in 
this review to take into account the participants' opinion on the importance of different 
quality of life domains. The fact, however, that the instrument used did not seem to 
differentiate stroke survivors from randomly selected subjects, in combination with its low 
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correlation with life satisfaction, raises some questions on its sensitivity and validity with 
stroke survivors. 
Kwa et al. (1996) investigated the role of cognitive impairment in HRQL after stroke. Their 
subjects were 129 stroke survivors with ischaemic stroke out of 252 consecutively admitted 
stroke patients, who were interviewed an average of 2.3 years (SD 0.8 years) after the stroke. 
Their mean age was 63.2 (SD 14.6 years). The authors did not define HRQL. They chose a 
simple way to measure it, that is a vertical visual analogue scale (VAS) going from "worst 
possible quality of life" at the bottom to "best possible quality of life" at the top, due to the 
inclusion of people with cognitive decline and aphasia. Their independent variables were: 
infarct volume; location of lesion; comorbidity; arm and leg function [measured with the 
Motricity Index (Demeurisse et al., 1980)]; ADL (measured with the Barthel); global 
functional status (measured with the Rankin scale); aphasia [measured with the Boston 
Diagnostic Aphasia Examination (BDAE) (Goodglass & Kaplan, 1983). 38% of the subjects 
had aphasia]; and cognition [measured with the CAMCOG (Roth et al., 1986). 36% of the 
subjects had serious cognitive decline]. Independent samples t-tests were used in univariate 
analyses to assess the relationship of participants characteristics and clinical factors on 
HRQL. Significant variables (P<_. 2) were entered in a forward stepwise regression analysis. 
Despite the use of the VAS, 25% of the subjects were non-assessable due to serious 
communication problems. In the regression analysis, residuals analysis showed no violations 
of the assumptions of linearity, equality of variance, independence of errors and normality. 
The strongest predictors of diminished HRQL were reduced global functional status, larger 
infarct volume and severity of aphasia (explained 22% of the variance). Cognitive decline did 
not reach significance in the multiple regression analysis. Still, it should be noted that a 
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quarter of the subjects could not have their HRQL assessed and this group included people 
with the most severely affected cognition. 
Overall, the strengths of this study include a comprehensive assessment of aphasia and 
cognition and an attempt to measure HRQL in a way that would be accessible to people with 
cognitive and communication difficulties. Still, HRQL was assessed in a rudimentary way by 
the use of a VAS, which does not indicate what aspects and dimensions of the concept the 
respondents took into account when giving their ratings. The presumed simplicity of the 
VAS is also questioned, as 25% of respondents could not do it. Perhaps the abstract, non- 
specific nature of the measurement is more demanding for people with cognitive or 
communication difficulties than a set of specific questions. Lastly, this study has not taken 
into account potentially confounding variables, such as depression and social support. 
Duncan et al. (1997) explored the predictors of health status and HRQL of individuals with 
mild stroke. 304 people with mild stroke were recruited from three sources in the USA: the 
American Medical Centre Consortium with files of five academic medical centres; the United 
HealthCare with files of five independent practice associations; and a community-based 
sample from the Cardiovascular Health Study. People with aphasia or cognitive decline were 
excluded. The 304 subjects with mild stroke were compared with 184 TIA patients and 654 
subjects with an elevated risk for stroke (asymptomatic group). As an indication of health 
status they used the SF-36. This measure is most often used as a measure of HRQL as it 
covers a broad spectrum of domains (general health, mental health, role limitations due to 
emotional problems, role limitations due to physical problems, social function, vitality, pain, 
and physical function), but in this study it was used just as a health status measure. The 
authors did not define HRQL and they used two `utilities' to measure it. These were a time 
trade-off (ITO) (whether participants would prefer to live 10 years in their current state of 
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health or 9 years in excellent health) and a rating on a VAS of their current HRQL with 0 
representing death and 100 representing excellent health. The conceptual confusion here is 
apparent, as `death' and `excellent health' seem more like the end points of health status 
rather than HRQL. Other `functional measures' in this study included the Barthel Index for 
physical function and ADL and the CES-D for depression. Sociodemographic variables, 
including social support, were also taken into account. Groups were compared with chi- 
square statistics for categorical variables and ANOVA for continuous variables. Regression 
analysis was used to determine whether patient group (stroke, TIA, asymptomatic), comorbid 
conditions and Barthel Index scores were predictive of responses to any of the eight different 
domains of the SF-36 and the CES-D. 
Overall, HRQL as measured by the TTO and VAS scale was lower for the stroke group than 
the other two. Health status, as measured by the SF-36, was similar between stroke and TIA 
(except for the physical function sub-scale) and significantly lower than the health status of 
the asymptomatic group. This was the case, despite the fact that 66% of stroke subjects and 
81% of TIA subjects had a Barthel Index of 100, i. e. no difficulties in ADL. The stroke and 
TIA subjects also suffered from higher comorbidity and higher incidence of depression. 
In the regression analyses, the Barthel Index and a history of stroke were the strongest 
predictors of health status (the models accounted for 6-36% of the variance in the different 
domains of health status) and depression (8% of the variance explained). The authors 
concluded from these findings that in addition to stroke, reduced ADL/physical abilities as 
measured by the Barthel Index was a consistent predictor of health status and depression. It 
is interesting that they did not explore the effect of depression on health status or HRQL. In 
any case, the poor conceptualisation and measurement of HRQL limit the applicability of 
these results. The authors also do not address questions such as: what factors better 
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predicted reduced HRQL within each symptom group; or whether any of the social variables 
(e. g., socioeconomic status, social support) were associated with HRQL or health status. 
Jonkman et al. (1998) looked at HRQL after first ischaemic middle cerebral artery (MCA) 
stroke in the period of 3-12 months post onset. Their subjects were 35 consecutively 
admitted patients ranging in age between 25 and 70 years. Patients with severe aphasia, a pre- 
stroke mental disorder, alcohol and drug abuse, comorbidity that could lead to reduced 
cerebral functioning and expected survival less than 4 years were excluded. Participants were 
assessed at 3,6, and 12 months post onset. Twenty controls were used, matched for age, last 
occupation and educational level. The authors did not offer a HRQL definition. They used 
the SIP to measure it. They evaluated the effect of neurological deficit, mood and cognitive 
function on HRQL. These were measured respectively with the `Stroke Databank 
Neurologic History and Neurologic Examination' form (Shinar et al., 1985); the HADS; and 
the revised WAIS, the WMS, together with a reading test and 4 tests for skilfulness in 
naming, writing 
, 
calculating and visual construction, and reaction times. Non-parametric 
statistical tests were used to compare the stroke group to the control group and to assess 
changes over time and stepwise regression analysis was used to explore the predictors of 
HRQL (SIP total score). 
As expected the stroke patients HRQL was significantly reduced compared with the controls. 
The SIP total and the SIP physical scores improved overtime for the stroke survivors but the 
SIP psychosocial scores did not. There was a correlation between the SIP scores and total 
weakness, depression and reduced IQ. In multiple regression, depression and total weakness 
explained 55% of the variance of total SIP scores, whereas cognitive decline did not reach 
significance. The stroke patients also had increased depression incidence and reduced 
cognitive function compared to the controls. This last finding is questionable, however, as all 
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the `intelligence' tasks required language. A language impairment or even just a speech 
impairment would affect performance. 
Overall, this study emphasised the effects of depression and physical disabilities on HRQL. It 
also highlighted the long-term nature of the psychosocial sequelae of stroke. However, its 
methodology for evaluating cognition after stroke is flawed. Moreover, the use of stepwise 
regression with such a small sample and the extended exclusion criteria limit the 
generalisability of the results. 
Neau et al. (1998) explored the HRQL of young stroke survivors and in addition they looked 
at the factors that were associated with return to work. Of 75 consecutively admitted patients 
(15-45 years old) with ischaemic stroke, 67 were included in the study and 65 were followed 
up at a mean of 31.7 (SD 13) months after the stroke. The authors do not provide a 
conceptual definition of HRQL. They use the psychosocial domains of the SIP to measure 
HRQL. They collected information on demographic variables, socioeconomic status, social 
and family conditions, risk factors/comorbidity; aetiology of stroke; infarct territory; 
depression (measured with the MADRS and DSM-IIIR); aphasia; return to work; 
neurological deficit on admission (measured with the National Institutes of Health (NIH) 
Stroke Scale; post-stroke seizures; functional disability (measured with the Barthel Index); 
handicap [measured with the Rankin Scale and the Glasgow Outcome Scale (GOS) Qennet & 
Bond, 1975)]. With people who had aphasia a proxy was interviewed together with the 
patient. 
Overall, psychosocial HRQL was poor in 31.7% of the subjects and moderate in a further 
11.6%. Depression was present in 48.3% of the respondents. In univariate analysis (chi- 
square statistics) HRQL was associated with professional and educational level, vascular 
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territory, aphasia, NIH score, seizures, depression, no return to work and reduced GOS, 
Rankin and Barthel scores. In multivariate analysis (forward stepwise logistic regression) a 
good HRQL score was significantly associated only with good NIH score on admission 
(p<. 01), return to work and absence of depression. 
It is unclear why the authors chose to dichotomise the continuous SIP scores and to use 
logistic regression. They also performed stepwise regression with 11 independent variables 
on a group of 65 people, which gives a case to variables ratio of 6 to 1 (40 to 1 recommended 
in stepwise regression). This has serious implications for the generalizability of the findings. 
Seventy three percent of the people previously employed returned to work and of those 
73.9% returned to the same occupation. In multivariate analysis, return to work was 
associated with good NIH and GOS scores, which reflect reduced impairment on admission. 
In short, two and a half years after the stroke, a third of young stroke survivors had poor 
psychosocial outcomes and almost half of them suffered from depression. Still, the concept 
of HRQL is problematic in this study as it includes only psychosocial domains. 
Wyller et al. (1998) investigated the correlates of subjective well-being (SWB) in stroke 
survivors. The authors felt that the content of the HRQL concept varies widely and therefore 
decided to focus on emotions such as satisfaction and happiness. They, thus, considered the 
term SWB more appropriate for these aspects. Four items were considered a priori to reflect 
SWB, that is `satisfaction', ` strength', `calmness', and `cheerfulness'. One of the aims of this 
study was to examine variables explaining SWB in a large, population-based sample of stroke 
and stroke-free individuals. Their sample was drawn from an area with 127,000 inhabitants in 
the middle of Norway. All inhabitants aged ? 20 (85,100) were invited to participate in a 
health survey and 88.1% (74,977) took part. Of those 1417 reported having suffered a stroke 
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and a stratified random sample of 1,439 individuals with the same age distribution were used 
as controls. With regard to the validity of self-reported stroke, a previous study using the 
same question had 20% false positive and 3% false negative self reports compared with 
stroke diagnosed according to the WHO criteria (the coefficient of agreement being K=. 79). 
The subjects had to complete a postal questionnaire (31 items) covering: perceived health; 
functional abilities; contact with health care system; general well-being; working conditions 
and chronic diseases. A nurse visited and collected the questionnaire and also assisted those 
who needed help to fill it in. No further information is given regarding people with aphasia. 
The subjects also had to do a second questionnaire (42 items) on: lifestyle; housing; 
educational level; working conditions; medical symptoms; social support and well-being. 
Linear regression models for each explanatory variable were used, each including the 
grouping variable as well (stroke/no stroke). Variables with p<. 1 were considered for 
inclusion in a separate multivariate regression analysis. 
A model with 12 explanatory variables explained 50.3% of the variance in SWB. The 
strongest explanatory variables were stroke, gender (higher SWB in women), age (higher 
SWB in older age), perceived health, social support, and loneliness and sleep problems 
(which reflect mood/mental health). 
The authors could not explain the gender effect on SWB. They also acknowledged that as 
this was a cross-sectional study they could not assess whether increased SWB with increased 
aged was an effect of age or cohort. They quote a study by Mastekaasa & Mourn (1984) 
where the effect of age depended on whether the dependent variable-HRQL- reflected 
satisfaction more or happiness: self-reported happiness seemed to decline with age whereas 
satisfaction seemed to increase. As far as the rest of the explanatory variables are concerned 
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this study corroborated the findings of other studies that well-being is closely associated with 
perceived health, social support and mood/mental health. The authors, however, did not 
report on the validity of their self-developed measures for the assessment of SWB and other 
variables (e. g., social support). 
Clarke et al. (1999) used the RNLI as a measure of handicap in stroke survivors. The authors 
viewed HRQL as a "broad, ubiquitous term that is often undefined and loosely measured" 
and chose to look at handicap instead as defined by the International Classification of 
Impairments Disabilities and Handicaps (ICIDH) (WHO, 1980). Their aim was to investigate 
the effects of impairment and disability following stroke on handicap. Of 450 consecutively 
admitted stroke patients, almost 60% were excluded due to death, recurrent stroke, residence 
out of town, or because they were too ill or had inadequate cognitive of language function to 
participate in the assessment. Of the remaining, 78% (n=145) consented to follow up and 
135 were reassessed a year later. As indicated, the RNLI was used for the assessment of 
handicap. The authors' conceptualisation is interesting here, as the RNLI is a measure of 
reintegration to normal living and thus an inverse measure of handicap. Impairment was 
measured with the Adams Hemispheric Stroke Scale (Adams et al., 1987) and the Zung Self- 
Rating Depression Scale (Zung, 1965) and disability was measured with the FIM. Other 
factors taken into account included living arrangements, marital status, receipt of 
rehabilitation, and age, gender, site and type of lesion, pre-stroke disability and handicap and 
comorbidity. The results were analysed using MANOVA. 
They found that increased disability and depression explained 41% of the variance in 
handicap at 3 months post stroke and with the addition of cognitive disability, impairments 
from a previous stroke, marital status and gender 44% of the handicap variance at 1 year post 
stroke was explained. The presence of a spouse, which is an indication of social support, was 
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found to benefit male survivors at 1 year. The results of this study corroborate the findings 
of other investigators that depression and functional limitations increase handicap after 
stroke. It would have been interesting to see what the findings would be if people with more 
severe strokes had been included. 
Lofgren et al. (1999) explored psychological well-being 3 years after stroke. Their subjects 
were 55 stroke survivors at 3 years who consented to take part from a pool of 100 subjects 
who were discharged from rehabilitation within a year from their strokes. Psychological well- 
being was measured with the Philadelphia Geriatric Centre Morale Scale (PGCMS) (Lawton, 
1975) which views morale as "a generalised feeling of well-being with diverse specific 
indicators". These include "freedom from distressing symptoms, satisfaction with self, feeling 
of syntony between self and environment, and ability to strive appropriately while still 
accepting the inevitable". Independent variables included: depression (assessed with the 
MADRS); ADL (assessed with the Katz Index); and motor and sensory function. People 
with severe aphasia were excluded but still 40% of the subjects had aphasia (not clear how 
assessed). Information on age, gender, living condition, vision, hearing and diabetes were also 
collected. Spearman correlation matrices were performed to discover correlations between 
the PGCMS and subjects' characteristics. Variables showing correlations of >. 30 and 
variables that, a priori, could be presumed to affect well-being were entered into a hierachic 
cluster analysis to see which variables interacted with the PGCMS. 
Overall, 64% of the participants had middle or high morale. In a study of the general 
population, 91% reported middle or high morale. In terms of which factors predicted 
morale/well-being, only depression (strongest predictor) and reduced motor function 
reached significance. Factors like aphasia, social support and comorbidity were not 
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meaningfully explored in this study. Moreover, the reduced response rate (55%) limits the 
generalisability of the results. 
Carod-Artal et al. (2000) sought to identify variables that could predict HRQL 1 year after 
stroke. They saw HRQL as incorporating physical, functional, psychological and social health 
and they used the SF-36 and the SIP to measure it. A cohort of 118 consecutively admitted 
stroke patients in a stroke unit was followed up and at 1-year follow up, from the 91 living 
and located patients, 90 took part. Independent variables included age, gender, comorbidity, 
functional status/ disability (Barthel Index, FAI), motor impairment (number of falls) and 
depression [Hamilton Rating Scale for Depression (Hamilton, 1960)]. Seventeen respondents 
(19%) had aphasia and proxy respondents were used for 3 of them. The authors reported 
that a regression model was used to correlate variables but no information is given on the 
type of regression used and no multiple regression numerical data are reported in the paper. 
The authors reported that the strongest predictors of HRQL as measured by the SF-36 were 
severe disability and depression and of HRQL as measured by the SIP were female gender, 
depression and severe disability. With regard to the effect of female gender, the authors 
indicate that the mean age of women at the onset of stroke was 71 years, which is 6 years 
later than that of men. Women also had worse handicap (Rankin scores) at discharge. With 
regard to the effect of disability and depression on HRQL their findings corroborate those of 
other studies. The lack of information on the regression analysis used and on the resulting 
data makes it hard to judge the applicability and generalisability of their results. 
The next section looks at the studies that particularly focused on people with aphasia. Then 
an overview of the key findings of all the reported studies and the issues arising from their 
review is presented. 
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2.3 HRQL and related concepts in people with aphasia 
A different strand of research, the field of aphasiology, is devoted to the study of aphasia and 
people with aphasia. In this area very few studies have looked at HRQL. In reviewing the 
area LaPointe (1999) pointed out that although various papers and books refer to the area, 
very few empirical studies exist. Gainotti (1997) attributed the problem of lack of studies on 
the psychosocial aspects of aphasia to `.. the extreme complexity of this field of investigation 
and to the poverty of research tools enabling investigators to explore it effectively. ' Here, the 
research studies that have looked at various types of psychosocial outcomes are briefly 
covered before looking at the studies that addressed HRQL with people with aphasia. 
In a series of studies, Code, Müller and their co-workers looked at psychosocial adjustment 
to aphasia (e. g., Müller et al., 1983; Hemsley & Code, 1996; Code, Müller & Herrmann, 1999; 
Code et al., 1999). Using the Code Müller Protocols (Code & Müller, 1992) they looked at 
the expectations and the optimism of people with aphasia, their significant others and their 
Speech and Language Therapists (SLTs) in relation to various psychosocial states and 
situations. Overall, they noted that these three groups have different perceptions of what are 
the most relevant issues for psychosocial adjustment. They also noted that these perceptions 
can change markedly over time. These findings have implications for the use of other people 
for the assessment of HRQL and emotional outcomes in people with aphasia. 
Some studies have looked at psychological well-being after aphasia but they have used scales 
such as the Ryff Psychological Well-being Scales (Hoen et al., 1997), the Psychological Well- 
being Index (Lyon et al., 1997) and the How I feel about myself measure (Thelander et al., 1994) 
which have not been extensively tested for their psychometric properties. Similarly, Salonen 
(1995) looked at the physical, functional and social changes in the life of people with aphasia. 
She used a self-developed questionnaire without providing any information on its content 
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and its psychometric properties. These studies reported reduced psychological well-being and 
HRQL after aphasia and improvements following SLT interventions (Hoen et al., 1997; Lyon 
et al., 1997; Thelander et al., 1994), but the validity of their findings is questionable. 
Two studies used qualitative methodologies to explore the consequences of aphasia. Le 
Dorze & Brassard (1995) explored the handicap associated with aphasia based on an analysis 
of the experience of the persons affected by it, i. e., people with aphasia and their relatives or 
friends. One of their main aims was to understand the consequences of aphasia in the terms 
used by the people with aphasia and their significant others. They carried out semi-structured 
interviews with 9 pairs of aphasic person and close relative/friend. The main 
themes/questions of the interviews included the main consequences of aphasia on their lives 
and in relation to work and changes in interpersonal relationships. They used Grounded 
Theory to analyse their results based on the ICIDH model. They found that for people with 
aphasia their language disabilities lead to considerable handicap in the following ways. They 
influenced negatively situations involving communication, restricted their activities, altered 
their interpersonal relationships, lead to loss of autonomy and triggered stigmatisation. 
Along the same lines, Parr et al. (1997) addressed the long-term consequences and 
significance of aphasia through analysis and interpretation of in-depth interviews with a 
substantial sample of aphasic people. The intention of the study was to explore `insider' 
views of aphasia. The study was carefully designed to ensure that the diversity and complexity 
of the experience of aphasia would be captured and therefore the subjects were purposefully 
selected. Fifty people with at least five years' experience of aphasia, living in different parts of 
the United Kingdom were selected and took part in this study. The topic guide included 
among other things questions on the impact of aphasia on different aspects of life, 
perceptions and understanding of aphasia and experiences of health, social care, voluntary 
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and other services. The data were charted on a thematic basis, allowing a sense of the 
individual participants and their stories to be retained. On the basis of the initial index, a 
number of matrices were drawn up, each using a set of thematically-linked headings and sub- 
headings. These were designed to allow respondents' comments on various topics and issues 
to be juxtaposed in a systematic fashion, thus allowing between-case and within-case analysis. 
They found that aphasia made it difficult, not just to communicate with family and friends, 
but to continue with work and education, to find sufficient money, to pursue interests and 
maintain lifestyles, to sustain relationships and identities, to access information and to 
understand and negotiate rights and responsibilities. The authors concluded that aphasia 
impacts upon the aphasic person as an individual, as a partner and family member, as a part 
of various institutions, communities and networks (neighbourhood, workplace, church for 
example), and as a citizen. 
Two studies have incorporated HRQL assessments specifically with people with aphasia. 
Sarno (1997) reported on a study that did not look at HRQL per se but at the influence of 
age on recovery in aphasia. Among the other areas that were assessed as outcomes was 
HRQL. The author saw HRQL as reflecting a broad spectrum of consequences of disease, 
incorporating elements of impairments, disabilities and handicap as well as patients' 
perceived health-status and well-being (de Haan et al., 1993). HRQL was measured with the 
Geriatric Evaluation of Relatives Rating Instrument (Schwartz, 1983), the Functional Life 
Scales (Sarno et al., 1973) and the Caregiver Burden Interview (Zarit et al., 1980). Their 
subjects were from a cohort of consecutively admitted people with aphasia due to a left- 
hemisphere stroke, who were right-handed and had no previous history of substance abuse, 
pre-existing speech and language disorder, severe cognitive decline, dementia, psychiatric 
disorders, cerebral neoplasm or previous stoke. Patients with transcortical motor, 
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transcortical sensory and conduction aphasia were also excluded because according to the 
author "their numbers in our clinical population tend to be small". 59 out of 107 eligible 
participants took part in the study (48 dropped out) and were classified in three groups: 
people with fluent aphasia, people with non-fluent aphasia and people with global aphasia 
(the most severe). They all had intensive SLT interventions and were assessed at 3-month 
intervals from 3 months to 1 year after stroke. The results were analysed with MANOVA. 
Sarno found that the Functional Life Scales scores significantly improved for the fluent and 
non-fluent groups and the Caregiver Burden Interview for the global group. No significant 
changes were found for the Geriatric Evaluation of Relatives Rating Instrument. These 
findings suggest that time and the intervention programme provided resulted in 
improvements in individual areas that can be seen as HRQL aspects. Such improvements 
however do not reflect an overall HRQL improvement. It is unclear how the author formed 
the following conclusion "when the post-stroke aphasic patients are provided with intensive, 
long-term aphasia rehabilitation services which address language, communication strategies, 
functional communication, coping skills and psychosocial issues for the first year, all of these 
areas show continuous improvement with a consequently positive impact on quality of life". 
The extensive exclusion criteria and the low response rate limit the generalisability of these 
results. 
Cruice et al. (2000b) looked at the performance and usability of HRQL assessments in 
people with aphasia. These included the Dartmouth COOP charts (Nelson et al., 1987), the 
SF-36 and the SIP. The instruments were administered to people with aphasia by Speech and 
Language Therapists (SLTs). After the administration, the SLTs judged the measures on the 
following usability factors: length, wording of instructions, understanding of instructions, 
wording of questions, understanding of questions, format of assessment, amount of 
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assistance required and overall appropriateness. Still, none of the raters had administered all 
three of these instruments, as three parallel studies were run each using different instruments. 
The number of participants on each study ranged from 10 to 20, and no information is given 
on how they were sampled. The authors also looked at the distribution of scores across 
response categories and inter-rater reliability as further evidence of the accessibility of the 
assessments to people with aphasia. The rationale behind using inter-rater reliability this way 
was that the responses of people with aphasia should be sufficiently clear to be interpreted 
with accuracy by different raters. 
Overall, both the SF-36 and the SIP got low ratings on many of the usability factors raised 
above. Still, the varied distribution of scores and the high inter-rater reliability (Spearman's 
rho > 
. 
98 for all the measures, p< 
. 
01) were seen as evidence of the accessibility of the 
measures to people with aphasia. The authors concluded that people with aphasia could 
respond reliably to HRQL assessments that were administered in an interview format by a 
SLT familiar with the assessment and experienced in facilitation techniques. They felt that 
"there is a continuing need for a HRQL assessment that is relevant, practical, robust and 
`user-friendly' to people with aphasia". 
The results of this study are quite interesting as it is the first study that actually looked at the 
usability of generic HRQL scales with people with aphasia. Still, the small sample sizes, the 
lack of information of how the participants were sampled and the lack of information on the 
severity of their aphasia hamper any judgement on the applicability and generalisability of 
these results. 
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In the next section, the main findings of this literature review are summarised. Then, the 
issues that arise from this review, which hamper the interpretability of the findings, the 
repeatability of the studies and the generalisability of the results, are presented. 
2.4 Overview 
2.4.1 Main findings of literature review 
2.4.1.1 HRQL in stroke and aphasia 
Overall, studies indicated that stroke and aphasia impact on all aspects of life. They lead to 
worse HRQL than age matched controls (Angeleri et al., 1993), age and gender matched 
controls (Hackett et al., 2000), age, last occupation and educational level matched controls 
(Jonkman et al., 1998), healthy controls (Viitanen et al., 1988), controls with an elevated risk 
for stroke (Duncan et al., 1997), and the general population (Hackett et al., 2000). 
Stroke and aphasia result in reduced physical abilities and participation in activities (e. g., 
Lawrence & Christie, 1979; Gresham et at., 1979; Le Dorze & Brassard, 1995; Parr et al., 
1997; Hackett et al., 2000); emotional distress (e. g., Angeleri et al., 1993; Tuomilehto et al., 
1995; Wilkinson et al., 1997); and affected family and social relationships and role fulfilment 
(e. g., Lawrence & Christie, 1979; Angeleri et al., 1993; Le Dorze & Brassard, 1995; Parr et al., 
1997; Bethoux et al., 1999; Hackett et al., 2000). Qualitative assessments, in particular, with 
people with aphasia also revealed affected identity, loss of autonomy and stigmatisation (Le 
Dorze & Brassard, 1995; Parr et al., 1997). 
2.4.1.2 Predictors of HRQL 
The main predictors of HRQL in people after stroke include the following 
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2.4.1.2.1 Physical/functional disability 
The majority of the studies reviewed found a strong association between reduced 
ADL/functional status and diminished HRQL (Ahlsio et al., 1984; Ebrahim et al., 1986; 
Niemi et al., 1988; Viitanen et al., 1988; Astrom et al., 1992; Astrom, Asplund & Astrom 
1992; Kwa et al., 1996; King, 1996; Wilkinson et al., 1997; Jonkman et al., 1998; Neau et al., 
1998; Clarke et al., 1999; Lofgren et al., 1999; Carod-Artal et al., 2000). 
The relationship between ADL/functional disability and reduced HRQL is not a linear one. 
Firstly, even in ADL independent people HRQL may be diminished (Ahlsio et al., 1984). 
Secondly, even when disability remains unchanged HRQL may continue to deteriorate 
(Bethoux et al., 1999). A number of studies, also, indicated that unlike ADL/functional 
status, which tends to improve with time, psychosocial problems or overall HRQL may not 
improve with time (Ebrahim et al., 1986; Tuomilehto et al., 1995; Hochstenbach et al., 1996; 
Jonkman et al., 1998). 
2.4.1.2.2 Depression 
Depression has also been repeatedly associated with reduced HRQL (Ahlsio et al., 1984; 
Niemi et al., 1988; King, 1996; Duncan et al., 1997; Jonkman et al., 1998; Neau et al., 1998; 
Clarke et al., 1999; Lofgren et al., 1999; Carod-Artal et al., 2000). Other factors reflecting 
affected mood have also been associated with reduced HRQL, like anxiety (Ahlsio et al., 
1984; Astrom et al., 1992; Astrom, Asplund & Astrom 1992) overall distress (Ebrahim et al., 
1986) and loneliness and sleep problems (Wyller et al., 1998). 
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2.4.1.2.3 Social Support 
A number of studies have found that aspects of social support seem to affect HRQL after 
stroke (Osberg et al., 1988; Viitanen et al., 1988; Astrom et al., 1992; Astrom, Asplund & 
Astrom 1992; King, 1996; Wyller et al., 1998). Very specific associations have also been 
reported, for example, the presence of a spouse was found to benefit male survivors at 1 year 
post onset, in Clarke et al. (1999). Yet, a few studies found that certain social factors, that are 
commonly seen as indicators of social support, did not have an effect on HRQL (i. e., living 
arrangements in Ahlsio et al., 1984; and social and family conditions in Neau et al., 1998). 
2.4.1.2.4 Age 
The relationship between age and HRQL after stroke is not a straightforward one. Ahlsio et 
al. (1984) and Ebrahim et al. (1986) found no age effect on HRQL. Still, Ebrahim et al. 
(1986) acknowledged that the majority of their subjects were elderly. Some authors found 
that reduced HRQL after stroke was associated with older age (Astrom et al., 1992; Astrom, 
Asplund & Astrom 1992; de Haan et al., 1995). Niemi et al. (1988) found that although 
HRQL was affected in young patients as often as it was affected in older patients, in older 
patients it was more severely affected. 
However, the opposite trend i. e., increasing HRQL with increasing age has also been 
reported. King (1996) found that older age was associated in specific with socioeconomic 
HRQL, which was one of the HRQL domains in her study. Wyller et al. (1998) found an 
association between older age and better well-being. This disagreement may at least partially 
reflect differences in the way HRQL is conceptualised and measured in these studies, as in 
some, for example, it is seen as life satisfaction (Niemi et al., 1988; Astrom et al., 1992; 
Astrom, Asplund & Astrom 1992) and in others as perceived overall health (Ebrahim et al., 
1986). 
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2.4.1.2.5 Stroke variables 
A number of studies looked at whether stroke related variables (e. g., type, site, extent of 
lesion) were associated with HRQL. Some studies have reported that ishaemic strokes lead to 
worse HRQL outcomes than haemorrhagic strokes (Niemi et al., 1988; Carod-Artal et al., 
2000; Hackett et al., 2001). Niemi et al. (1988) also found that hemispheric as opposed to 
brainstem or unspecified strokes were associated with reduced HRQL. De Haan et al. (1995) 
found that infratentorial strokes were associated with better HRQL outcomes than 
supratentorial strokes. However, they found that type of (sub)cortical lesion (infarct versus 
haemorrhage) and laterality (left versus right hemisphere stroke) had no significant effect on 
HRQL outcomes. Kwa et al. (1996) found that larger infarct volume was associated with 
reduced HRQL and Neau et al. (1998) found that vascular territory was associated with 
HRQL outcome. 
In addition, worse initial stroke severity, as indicated by e. g., consciousness at onset (de Haan 
et al., 1995), National Institute of Health (NIH) score eau et al., 1998) or Horn Index 
score (Osberg et al., 1988) has been associated with poorer HRQL outcomes. 
2.4.1.2.6 Comorbiditt 
Some studies have found that other coexisting health problems, i. e., comorbidity tend to be 
associated with reduced HRQL after stroke (de Haan et al., 1995; Duncan et al., 1997). 
Clarke et al. (1999) found that impairments from previous strokes were associated with 
reduced HRQL outcome. 
2.4.1.2.7 Aphasia 
From all the studies that included people with aphasia and explored its impact on HRQL, 
only two found aphasia to be associated with reduced HRQL. These were Kwa et al. (1996) 
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where severity of aphasia was associated with reduced HRQL and Neau et al. (1998) where 
aphasia was associated with reduced HRQL in univariate but not multivariate analysis. 
2.4.1.2.8 Cognitive Impairment 
Cognitive impairment was associated with reduced HRQL in three of the reviewed studies 
(Niemi et al., 1988; Jonkman et al., 1998 
-in univariate analyses but not in multiple 
regression-; and Clarke et al., 1999). However, in the first two studies cognition was assessed 
with the WAIS and the WMS, which rely heavily on language. Although people with severe 
aphasia were excluded, other people with aphasia were included in these studies. The validity 
of these assessments of cognition is questioned, since they rely on language and thus they 
could well identify people with aphasia as people with cognitive decline. The third study 
(Clarke et al., 1999) did not attempt to differentiate between aphasia and cognitive decline. 
Rather the authors measured "cognitive disability" with the communication and cognition 
sub-scales of the FIM. 
The single study that specifically investigated the role of cognitive impairment on HRQL 
after stroke (Kwa et al., 1996) did not find a significant impact of cognitive impairment on 
HRQL. Still, 25% of the subjects could not complete the HRQL measure used, due to 
communication problems. These subjects were significantly more likely than those tested to 
have a larger infarct volume, aphasia, and cognitive decline. 
2.4.1.2.9 Socioeconomic Status (SES) 
Few studies explored the effect of SES on HRQL after stroke. Ahlsio et al. (1984) found no 
effect of SES on HRQL in their stroke survivors. King (1996) found that increased SES was 
associated with increased socioeconomic HRQL. Neau et al. (1998) found that higher 
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educational and professional level were associated with increased HRQL (in univariate 
analysis only). 
2.4.1.2.10 Gender 
The majority of the studies did not find a significant gender effect on HRQL. Wyller et al. 
(1998) found a higher subjective well-being in women. They characterised their finding as 
surprising and did not offer any explanation for it. Carod-Artal et al. (2000) found worse 
HRQL in women. They acknowledged that the women in their sample were older than the 
men at the time of their stroke and also had worse handicap at discharge from hospital. 
These factors could have contributed to the gender effect. 
In summary, the strongest predictors of poorer HRQL after stroke are depression/ emotional 
distress and reduced activities /physical abilities. Other factors that have been associated with 
poorer HRQL outcomes in some studies include reduced social support and increased 
comorbidity. The evidence for reduced cognition and presence and severity of aphasia is 
limited. Various stroke and demographic variables have also been implicated but the evidence 
is not conclusive. 
2.4.2 Issues arising from the literature review 
A number of issues limit the interpretability and generalisability of the findings of these 
studies and the repeatability of the studies in other settings or populations. 
2.4.2.1 Lack of conceptual clarity 
Many of the reviewed studies did not define the concept of HRQL (Lawrence & Christie, 
1979; Angeleri et al., 1993; Kwa et al., 1996; Duncan et al., 1997; Mathias et al., 1997; 
Bethoux et al., 1999). 
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A number of studies saw HRQL as life satisfaction (Ahlsio et al., 1984; Viitanen et al., 1988; 
Astrom et al., 1992; Astrom, Asplund & Astrom, 1992). Niemi et al. (1988) conceptualised 
HRQL as "a person's subjective well-being and life satisfaction". King (1996) defined HRQL 
as satisfaction with aspects of life that are important to the individual. 
A few studies reviewed did not actually set out to assess HRQL but related concepts that 
have been seen by others as HRQL. Two of them looked at subjective well-being (Wyller et 
al., 1998; Lofgren et al., 1999) and Osberg et al. (1988) looked, among other things, at life 
satisfaction. Ebrahim et al. (1986) looked at social and psychological problems following a 
stroke. Tuomilehto et al. (1995) assessed perceived health, ADL, and psychosocial status. 
Clarke et al. (1999) viewed HRQL as "a broad, ubiquitous term that is often undefined and 
loosely measured" and looked at handicap instead. 
Lastly, some studies have used generic measures of HRQL like the NHP, the SF-36 and the 
SIP (de Haan et al., 1995; Hochstenbach et al., 1996; Wilkinson et al., 1997; Neau et al., 1998; 
Jonkman et al., 1998; Cruice et al., 2000b; Carod-Artal et al., 2000). It is generally accepted 
that these studies assume the operational definition accepted in this study, which sees HRQL 
as incorporating physical/functional, social and emotional health. 
This variability in the main concept assessed makes it difficult to draw comparisons between 
the studies and interpret their results. Moreover, the lack of conceptual clarity in some studies 
leads to questioning of the validity of the assessments. 
2.4.2.2 Measurement variability 
A number of approaches have been used in the measurement of HRQL after stroke. 
Researchers have used a single VAS (e. g., Kwa et at., 1996; Duncan et al., 1997); a 
questionnaire based interview (e. g., Lawrence & Christie, 1979; Gresham et al., 1979; 
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Tuomilehto et al., 1995); a generic scale like the NHP (e. g., Wilkinson et al., 1997), the SIP 
(de Haan et al., 1995; Neau et al., 1998; Jonkman et al., 1998; Cruice et al., 2000b) and the 
SF-36 (Wilkinson et al., 1997; Hackett et al., 2000; Cruice et al., 2000b; Carod-Artal et al., 
2000); or a battery of different tests (e. g., Angeleri et al., 1993; Sarno, 1997). In aphasiology, 
qualitative methodologies, like semi-structured and in-depth interviewing have also been used 
(LeDorze & Brassard, 1995; Parr et al., 1997). 
Some of these approaches, namely the use of a VAS or the use of a non-psychometrically 
tested questionnaire, result in confusion as to what the concept of HRQL actually reflects. 
The latter also prevents other researchers from replicating the study in order to see whether 
the results will hold in different populations. 
The qualitative approaches have provided rich, conceptually broad information and useful 
insights on the impact of aphasia on people's lives. Still, their approach cannot be routinely 
used in clinical practice or even incorporated in large clinical trials on stroke. This criticism 
also applies to the use of a battery of tests, so that each test taps on one domain of HRQL. 
Lastly, some studies followed one of the currently dominant approaches in the assessment of 
HRQL, by using generic HRQL measures. In all of these studies, the researchers 
encountered problems with people with aphasia, due to their language problems. In de Haan 
et al. (1995) and in Carod-Artal et al. (2000) proxy respondents were used for people with 
severe aphasia and in Neau et al. (1998) and Hackett et al. (2000) proxy respondents were 
used for all people with aphasia. In Jonkman et al. (1998) people with severe aphasia were 
excluded and in Wilkinson et al. (1997) people with aphasia resulted in missed assessments. 
In Cruice et al. (2000b) people with aphasia were able to complete the SIP and the SF-36 but 
a specialist SLT facilitated the administration of the measures. These results indicate clearly 
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that people with aphasia have difficulty completing generic HRQL measures with no 
facilitation. 
None of the studies reviewed used a patient-based disease-specific measure for the 
assessment of HRQL in people with stroke. This is probably because the first patient-based 
stroke specific HRQL measures were published in 1999 (see chapter 3). The advantages of 
disease-specific measures have been highlighted in chapter 1 and most importantly include 
increased validity and sensitivity in detecting small but perhaps clinically significant changes 
(e. g., Patrick & Deyo, 1989). They are also highly appropriate for use in routine clinical 
practice and clinical trials as they can reduce respondent burden, compared to generic 
measures, by asking only relevant questions (Guyatt et al., 1986; Bergner & Rothman, 1987). 
2.4.2.3 Applicability of findings to people with aphasia 
In many of the stroke studies reviewed people with severe aphasia were excluded (Lawrence 
& Christie, 1979; Ahlsio et al., 1984; Viitanen et al., 1988; Niemi et al., 1988; Astrom et al., 
1992; Astrom, Asplund & Astrom, 1992; King, 1996; Duncan et al., 1997; Jonkman et al., 
1998; Clarke et al., 1999 and Lofgren et al., 1999). In 3 studies, it is unclear from the available 
information whether people with communication problems were included or not (Osberg et 
al., 1988; Hochstenbach et al., 1996; and Mathias et al., 1997). 
In the studies that did include people with aphasia, often proxy respondents (usually the main 
caregiver or a nurse) were used instead of the person with the communication problem 
(Astrom et al., 1992; Astrom, Asplund & Astrom 1992; de Haan et al., 1995; Tuomilehto et 
al., 1995; Neau et al., 1998). Due to the highly subjective nature of the concept of HRQL and 
the documented disagreement between stoke patients themselves and their proxies on 
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HRQL and psychosocial domains (Knapp & Hewison, 1999; Sneeuw et al., 1997; Code et al., 
1999), the applicability of these assessments for people with aphasia is questionable. 
Communication problems also resulted in missed assessments (Ebrahim et al., 1986; Kwa et 
al., 1996 
-25% could not do the HRQL assessment; Wilkinson et al., 1997 -11.3% could not 
do the HRQL assessment). In the Angeleri et al. (1993) study people with aphasia did not 
complete the BDI. HRQL in this study was derived from a multiple correlation analysis of 4 
scales, one of which was the BDI. Missed assessments lead to bias in the responses and, 
therefore, it cannot be assumed that the results of these studies apply to people with aphasia. 
In other studies, quite complex instruments were used to measure HRQL. Some of these 
studies included relatively high proportions of people with aphasia: in the King (1996) study 
20% of the subjects had aphasia, in the Lofgren et al. (1999) study 40% had aphasia and in 
the Bethoux et al. (1999) study 47% had aphasia. Still, neither these three nor Niemi et al. 
(1988) give any information on how people with aphasia managed the complex HRQL 
instruments that were used (Ferrans and Powers HRQL Index; RNLI; PGCMS; and a 45 
item questionnaire respectively). People with aphasia probably had difficulty understanding at 
least some of the items and also had difficulty expressing their responses. They would 
probably require at least some facilitation from the interviewer in order to understand the 
items and give their responses (Cruice et al., 2000b). The validity of these assessments in 
people with aphasia is, therefore, questionable. Only Wyller et al. (1998) indicated that a 
nurse assisted those who needed help to fill in the questionnaire they used to assess HRQL. 
Although it is not clearly specified, people with aphasia were probably among those needing 
help. 
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In short, drawing overall conclusions on the HRQL of people with aphasia or the factors 
predicting it and comparing aphasic versus non-aphasic stroke survivors is problematic, due 
to the above conceptual and methodological issues. 
2.5 Summary and conclusions 
This chapter reviewed the existing studies on the HRQL of people with stroke and aphasia 
and on the factors predicting HRQL after stroke. Overall, the studies suggest that stroke and 
aphasia have a considerable effect on the lives of people, impacting on their physical, 
emotional and social well-being. Commonly identified predictors of HRQL in people with 
stroke include physical disabilities and depression to a great extent and comorbidity, social 
support, aphasia, cognitive decline and various stroke-related and demographic variables to a 
lesser extent. Still, the clarity of these conclusions is clouded by the conceptual confusion on 
what the term HRQL is supposed to reflect. Moreover, a number of measurement issues 
(e. g., partial exclusion of people with aphasia, partial use of proxy respondents with people 
with aphasia, aphasia resulting in missed assessments, no facilitation of people with aphasia) 
limit the applicability of these results to people with aphasia. 
Another issue arising in this review is the following. Some measurement approaches, namely 
qualitative interviews and use of a battery of assessments for the different HRQL domains, 
may provide rich HRQL data but they are unwieldy for use in clinical trials or routine clinical 
practice. Generic HRQL measures, which are easier to use in such settings seem to be 
difficult for people with aphasia to use, with no facilitation. 
Current research on the HRQL of people with aphasia needs to address these issues. The 
next chapter describes how they were tackled in this study. 
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Chapter 3 
3 THE ASSESSMENT OF HRQL IN PEOPLE WITH CHRONIC APHASIA 
FOLLOWING STROKE: APPROACH, RESEARCH QUESTIONS AND 
METHODOLOGY 
The broad aim underlying this research was to assess the HRQL of people with chronic 
aphasia following stroke. In the process of defining the aims more precisely and assessing the 
feasibility of the overall research, certain considerations were taken into account. Criteria 
were set in order to address some of the challenges in existing literature in the area. This 
chapter begins by describing these criteria under approach. The specific aims of the study are 
then presented under research questions and the chapter closes with the overall methodology 
of the study. 
3.1 The approach in this study 
The measurement approach that was followed aimed to address some of the challenges 
identified in existing literature on HRQL in general and in stroke and aphasia in particular, by 
meeting the following criteria: 
3.1.1 Conceptual clarity 
In this study HRQL was conceptualised as reflecting the impact of a health state on a 
person's ability to lead a fulfilling life (Bullinger et al., 1993). It incorporated the individual's 
subjective evaluation of his/her physical, mental/emotional, family and social functioning 
(Berzon et al., 1993; Hays et al., 1993; de Haan et al., 1993). This operationalisation reflects 
the subjective nature of HRQL and identifies the main domains of the concept that need to 
be assessed. 
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3.1.2 Usability in a broad range of clinical practice 
Measurement approaches of HRQL in stroke and aphasia have included a single Visual 
Analogue Scale (e. g., Kwa et al., 1996); a scale (e. g., Wilkinson et al., 1997; de Haan et al., 
1995; Neau et al., 1998; Jonkman et al., 1998; Dorman et al., 1999; Hackett et al., 2000); a 
battery of different tests (e. g., Angeleri et al., 1993); or semi-structured or in-depth 
interviewing techniques (e. g., Lawrence & Christie, 1979; LeDorze & Brassard, 1995; Parr et 
al., 1997). 
This study aimed to assess HRQL in a way that could be replicated in clinical practice. A 
viable way of assessing HRQL in people with aphasia in clinical practice is by use of a single 
HRQL measure. Administering a single scale is less time consuming and causes less burden 
to the respondents than a battery of tests or assessments. Recording and analysing the data of 
a scale is also less time consuming than recording and analysing the data of semi-structured 
or in-depth interviews. Extra advantages of scales include the following: they allow better 
checks of their reliability and validity than Visual Analogue Scales or interviews and they are 
easier to replicate than interviews (e. g., Singleton & Straits, 1999). The use of a single scale 
for the assessment of HRQL was seen as the method that was most feasible and least 
susceptible to error for use in clinical practice, and it was, thus, the preferred method for use 
in this study. 
3.1.2.1 Choice of HRQL scale 
In chapter 1 the two main types of HRQL scales, generic and disease-specific, were 
discussed. Ideally research on HRQL should incorporate both generic and disease-specific 
instruments as they complement each other (e. g., Fletcher et al., 1992; Hawker et al., 1995). 
This was not feasible in the present study mainly for two reasons. First, there was not 
sufficient time or resource to modify two instruments related to the same concept in order to 
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make them communicatively accessible to people with aphasia. Second, the administration of 
two measures for the same concept would increase respondents' burden, a major 
consideration for this group. It was decided to choose a disease-specific measure as disease- 
specific measures have greater content validity (e. g., de Haan et al., 1993) and can have 
greater sensitivity and responsiveness to change for specific population groups than generic 
measures (e. g., Patrick & Deyo, 1989; ). Such a measure would, thus, allow for a more 
comprehensive assessment of the HRQL of people with aphasia. 
The targeted population was people with aphasia following stroke and as there was no single 
measure for the assessment of HRQL in people with aphasia, a stroke-specific HRQL scale 
had to be selected. At the time of the last literature search, prior to the data collection 
commencing (September 2000) there were three stroke-specific HRQL scales in the English 
language. These were the SA-SIP30 (Stroke-adapted 30-item version of the SIP) (van Straten 
et al., 1997), the SS-QOL (Stroke-specific Quality of Life scale) (Williams et al., 1999a) and 
the SIS (Stroke Impact Scale) (Duncan et al., 1999). The choice between these three 
measures was based on the following criteria: 
1. the conceptualization of HRQL of the measure should be identical or as close as 
possible to the operational definition of HRQL of this study 
2. as the concept of HRQL is highly subjective, the measure should be patient-based, 
i. e., its content should be derived through consultation with stroke patients 
3. the measure should have been tested at least for reliability and validity and should 
have good properties in these areas 
71 
4. in terms of accessibility to the population under study, the measure should meet as 
many as possible of the following criteria: be linguistically simple, be relatively short 
to reduce respondent burden, have one or maximum two response formats to avoid 
confusing people with aphasia and have the same direction throughout the response 
format(s), again to avoid confusing people with aphasia. 
The SA-SIP failed criterion 2. The SS-QOL and the SIS both met criteria 1,2 and 3. The SS- 
QOL met more of the criteria under 4 as it was shorter than the SIS (49 as opposed to 64 
items), had only 2 response formats (as opposed to 3 in the SIS) and the direction of the 
response formats was the same throughout the instrument. The SS-QOL was, therefore, 
selected as the scale for the measurement of HRQL in this study. The SS-QOL is described 
fully under `measures' in this chapter. 
3.1.3 Accessibility 
Given the subjective nature of HRQL, the best people to report on it are those whose 
HRQL is being assessed. For this reason, assessments used should be accessible to the 
population under study. People with aphasia would require at least some modifications of the 
testing materials and special skills on behalf of the interviewer in order to access the 
assessments and express their responses. 
The author, a Speech and Language Therapist (SLI) experienced in working with people 
with aphasia, carried out all the assessments in an interview format, in order to facilitate the 
understanding and communication of people with aphasia. All materials were shown to 
participants in an accessible format so that they could read the items while the interviewer 
said them. To facilitate participants' response, they only had to point to their responses and 
the interviewer recorded them. Materials used had been previously reviewed for their level of 
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linguistic complexity. Although their content (in terms of meaning) remained unchanged to 
avoid invalidation, their presentation was modified to make them more communicatively 
accessible. In particular, few items were presented per page. Practice items were introduced at 
the beginning of each questionnaire to make sure the respondent understood the response 
format and what s/he had to do. Larger font was used (14-16) and key words were presented 
in bold (Hilari & Byng, 2001). 
Despite increasing the accessibility of materials used for people with aphasia, it was 
anticipated that some participants would have such severe aphasia they would be unable to 
self-report. In the pre-test of the study (chapter 4) the level of aphasia severity was 
established below which participants would be unable to self-report on the HRQL measure. 
For these participants, with their consent, proxy respondents were used for all measures that 
required language. All proxy results obtained in this study are not included here and will be 
analysed separately in another study, due to the reported disagreement between self-report 
and proxy data (Knapp & Hewison, 1999; Sneeuw et al., 1997; Sprangers & Aaronson, 1992). 
3.2 Research questions 
This project aimed to increase our understanding of the HRQL of people with long-term 
aphasia following stroke, by addressing the following questions: 
1. Can an acceptable, reliable and valid version of the SS-QOL be developed for 
people with aphasia? 
This involved: 
a. Development of an aphasia-adapted version of the SS-QOL. 
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b. Evaluation of the psychometric properties of the aphasia-adapted version 
of the SS-QOL with people with long-term aphasia after stroke. 
Following the development and the psychometric testing of the aphasia-adapted version of 
the SS-QOL, the following question was addressed: 
2. What are the predictors of HRQL, as measured by the aphasia-adapted version of 
the SS-QOL, in people with long-term aphasia after stroke? 
A study was designed to address both these questions, as described below. 
3.3 Methodology 
3.3.1 Research question la 
The development of an aphasia-adapted version of the SS-QOL comprised modification of 
the instrument to make it communicatively accessible to, and increase its content validity 
with, people with aphasia and pre-testing of the modified version with people with aphasia. 
The modification involved consultation with professionals with expertise in instrument 
development, language and aphasia and a small pilot study with people with aphasia. The 
pre-testing aimed to evaluate the instruments content validity further, to assess its 
accessibility and initial acceptability by people with aphasia and to identify whether any 
revisions were necessary before testing its psychometric properties further in a large sample. 
It involved people with aphasia who attended the groups of the City University Centre for 
people with aphasia and who were at least one year post-stroke. Further details of the 
methods used to address research question la are given in chapter 4: `Development of an 
aphasia-adapted version of the SS-QOL: methods and results'. 
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3.3.2 Research questions lb and 2 
This section presents the overall design, the participants, the procedure and the measures that 
were used to evaluate the psychometric properties of the aphasia-adapted SS-QOL (research 
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question 1b) and to assess the predictors of HRQL in people with chronic aphasia after 
stroke (research question 2). Details of how the data were analysed are presented in chapter 5 
for research question 1b and in chapter 7 for research question 2. 
3.3.2.1 Design 
A cross-sectional survey study was undertaken. A questionnaire-based interview was 
administered and data were collected on HRQL using the aphasia-adapted SS-QOL, on 
various concepts against which the construct validity of the aphasia-adapted SS-QOL would 
be assessed (for research question lb) and on potential predictors of HRQL (for research 
question 2). 
The potential predictors included demographic, stroke and health related variables and 
variables that have been identified as predictors of HRQL in people with stroke. These were: 
age, gender, ethnic background, marital status, socioeconomic status, employment status 
(demographic variables); type of stroke, time post onset of stroke, and number of other 
comorbid conditions (stroke and health related variables); and psychological distress, level of 
activity, communication disability, cognition and social support (previously implicated 
variables). One extra variable of theoretical interest was also used as a potential predictor. 
This was satisfaction with services for stroke. This was because, as has been already indicated 
(chapter 1), some theorists believe that for people with chronic illnesses and disabilities 
HRQL should incorporate satisfaction with medical care received (Pearlman & Uhlman, 
1988; 1991). 
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3.3.2.2 Participants 
Due to the documented long-term impact of stroke and aphasia, the targeted population 
were people with long-term aphasia following stroke. To find people with long-term aphasia 
it was necessary to recruit from community settings. A two-stage sampling frame was 
adopted. In the first stage, clusters were identified, i. e., community services for people with 
aphasia. In the second stage, potential participants were identified in the approached clusters. 
The clusters were 2 SLT Service Providers, one inner city (Community Health South London 
NHS Trust 
-Lambeth and Southwark-) and one semi-rural (Oxleas NHS Trust -Queen 
Mary's Hospital-), and a not-for-profit organisation for people with aphasia (Connect, the 
communication disability network). The aim was to recruit a varied sample in terms of ethnic 
background and age. All recruiting sites were in Southeast England, which has a multi-ethnic 
population (South London in particular). Connect and Queen Mary's were targeted because 
they offer long-term services to people with aphasia and therefore they are likely to have a 
larger caseload than other sites. Connect also has services for younger people. The inclusion 
criteria were aphasia due to a stroke of at least 1-year duration, no known pre-stroke history 
of severe cognitive decline or mental health problems and living at home prior to the stroke. 
3.3.2.3 Procedure 
Ethical approval was obtained from City University and the participating sites' research ethics 
committees (appendix 3.1). The recruitment and data collection period was 11 months with 
3-4 months spent on each site. The aim was to recruit at least 80 participants. In the 
participating sites, review of SLT records was undertaken to identify eligible participants. All 
eligible participants were given information on the project (both face to face or on the phone 
and in writing) and were asked to take part in the study. Participants were given an 
information booklet on the project, which had the consent form at the end, and the 
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interviewer went through this booklet with each participant (appendix 3.2). Consent was 
obtained in writing since clinical care was not the primary purpose of the contact with the 
participants (Department of Health, 2001). Consent was obtained at least 2 days after the 
main information on the project was given, in order to give time to the participants to absorb 
the information and make their decision (Department of Health, 2001)2. 
All self-reporting participants were interviewed twice at home or in their SLT site. For people 
with such severe aphasia that proxy respondents were used, only one interview was held. In 
this interview the severity of the participant's aphasia was assessed (see measures below, 
FAST) and the participant completed the only other measure that did not require language 
(see measures below, RCPM). The proxy respondent (usually the spouse/partner or the main 
carer of the person with aphasia) then completed the rest of the assessments. At the end of 
the interview(s) the participants were informed that they would receive a summary of the 
main findings of this project once it was completed. 
3.3.2.4 Measure? 
3.3.2.4.1 HRQL 
HRQL was assessed with the aphasia-adapted version of the SS-QOL. The development of 
this measure and its content are fully described in chapter 4 and a copy of the instrument is 
shown in appendix 4.3. Here the original instrument is described. 
The SS-QOL is a stroke specific quality of life scale. The authors see HRQL as the physical, 
psychological, and social aspects of life that may be affected by changes in health states. The 
z Although the Department of Health guidelines for good practice in consent primarily refer to consent to examination and 
treatment, the authors indicate that "the same principles apply to consent in research as in clinical practice" (www. doh. gov. uk/consent). 
The measures' scoring sheets that show the items of the measures have been included in the appendices. The scoring sheets 
that do not reflect the content of their respective measures have not been included in the appendices. 
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SS-QOL is a patient-derived measure: to establish domain and item content validity the 
developers held focused interviews with stroke survivors to identify the domains most 
affected by their stroke (Williams et al. 1999a). The instrument was specifically designed for 
use in clinical trials and it is, thus, a relatively easy and quick to administer measure. 
The SS-QOL has 49 items and is divided in two parts, which cover 12 domains. Part 1 is a 
list of questions that ask how much trouble the respondent had in the past week with 
activities in the areas of self-care, vision, language, mobility, work and upper-extremity 
function. The response format is a 5-point scale ranging from `couldn't do it at all' to `no 
trouble at all'. Part 2 is a list of statements with which the respondent has to agree or 
disagree. They cover the areas of thinking, personality, mood, family roles, social roles and 
energy. 'Table 3.1 shows examples of two items of the questionnaire and a full copy is 
presented in appendix 3.3. 
Table 3-1: An item from part 1 and an item from part 
2 of the SS-QOL and their response formats 
Couldn't do A lot of Some A little No trouble 
it at all trouble trouble trouble at all 
SC1. Did you have trouble 1 2 3 4 5 
preparing food? 
Strongly Moderately Neither agree Moderately Strongly 
agree agree nor disagree disagree disc ree 
P2. I was impatient 1 2 3 4 5 
with others 
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Scores are calculated separately for each domain and then an average can be calculated from 
the subdomains' mean scores. Scores range from 1 to 5 with higher scores indicating better 
function. 
The psychometric properties of the SS-QOL were tested in 72 people who had suffered an 
ischaemic stroke, at 1 and 3 months after their strokes. The SS-QOL domains had good 
internal consistency (Cronbach's alpha values for each domain ? 
. 
73). Most of them also had 
good convergent validity as indicated by moderate correlations with similar domains of 
established outcome measures (r2 range 
. 
30 to 
. 
50). The exceptions to this were the language 
(r2=. 10), the social roles (r=. 01), the thinking (rz=. 00), the upper extremities (rz=. 18) and the 
vision (rz=. 11) domains. The authors attributed the lack of moderate correlations with the 
external measures of the language and thinking domains to the fact that people with language 
or cognitive deficits were excluded; and of the upper extremities domain to a ceiling effect on 
the external measure. Most domains were responsive to change with standardized effect sizes 
(SES) >. 40, except for the energy (SES=. 36), the personality (SES=. 20) and the thinking 
domain (SES=. 36). One- and 3- month SS-QOL average scores were associated with 
patients' self-report of their HRQL compared to before their strokes (P<. 001). 
3.3.2.4.2 Measures used in the psychometric evaluation of the aphasia-adapted SS-QOL 
A number of measures were used against which the validity of the overall adapted SS-QOL 
and its subdomains was tested. Chapter 5 describes fully the validation process, i. e., how 
validity was tested and what correlations were expected between external measures and SS- 
QOL average and subdomains' scores. This section presents the areas in which external 
measures were needed and describes the measures that were chosen. 
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To test the validity of the adapted SS-QOL external measures were needed in the following 
areas: language and communication, cognition, emotional well-being/distress, activities and 
social support (see chapter 5 for details on why and how these areas were chosen). A number 
of measures were reviewed in each of these areas for their psychometric properties, their 
linguistic complexity, their length (to reduce respondent burden) and for their applicability 
and acceptability for people with aphasia. The following measures were chosen. 
Aphasia was screened with the Frenchay Aphasia Screening Test (FAST) (Enderby et al., 
1987). The FAST covers the 4 major areas of language that can be affected by aphasia: 
comprehension and reading (receptive domains) and expression and writing (expressive 
domains). It has 30 items and the overall score ranges from 0 to 30, with higher scores 
indicative of better language function. It is a short and quick to administer measure taking 
three to ten minutes to complete (Enderby et al., 1987), The FAST was validated against 
established measures of language function, i. e., the Functional Communication Profile (FCP) 
(Sarno, 1969) and the Shortened Shuell (Thompson & Enderby, 1983) with good results. In 
terms of measuring severity of aphasia, the FAST correlated with the FCP with rr 0.96 
(p<0.001) for the late post onset group (1 to 3.5 years post onset). 
Participants' communication and the extent of their communication disability was further 
assessed with the American Speech and Hearing Association Functional Assessment of 
Communication Skills for Adults (ASHA-FACS) (Frattali et al., 1995). The ASHA-FACS 
asks about communicative activities that people with aphasia perform and whether they 
perform them independently or with assistance. Scores range from I to 7 with high scores 
indicative of communicative independence. The 44 items of the ASHA-FACS cover the 
following four domains: social communication, communication of basic needs, reading, 
writing and number concepts and daily planning. Examples of items include requesting 
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information of others, explaining how to do something, expressing feelings and writing 
messages. It is rated by the SLT of the person with aphasia, based on observations of this 
person or observations by others who are familiar with the person. This was seen as an 
advantage for this study, as a number of questionnaires had to be administered to the 
respondents. 
The psychometric properties of the ASHA-FACS were tested in a sample of 131 people with 
aphasia and 54 people with cognitive communication disorders (N=185). The instrument has 
good inter- and intrarater reliability (r range:. 88-. 99), high internal consistency and good 
convergent validity against external measures (all r >. 40). Principal Components Analysis 
suggested that there was one underlying latent component and Factor Analysis supported the 
4-domain structure of the instrument. A copy of the instrument's scoring form is presented 
in appendix 3.4. 
Participants' emotional distress was assessed with the General Health Questionnaire 
- 
12 
item version (GHQ-12) (Goldberg, 1972). The GHQ is a measure of distress that has been 
extensively used as a screening tool for psychiatric disorders. It was designed to identify two 
main types of problems: "the inability to carry out one's normal functions, and the 
appearance of new phenomena of a distressing nature" (Goldberg & Hillier, 1979). The 
original 60-item version covers four elements of distress: depression, anxiety, social 
impairment, and hypochondriasis. The shortened versions (30-, 28-, 20-, and 12-item) do not 
include 12 items on somatic symptoms that were answered positively by physically ill people 
(Goldberg, 1972; Goldberg & Hillier, 1979). This reduces the number of false positive 
responses. In general practice patients, the GHQ-12 has a sensitivity of 93.5% and a 
specificity of 78.5% (Goldberg & Williams, 1988) whereas in hospital outpatients, its 
sensitivity is 74.2% and its specificity 95% (McDowell & Newell, 1996). 
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Its psychometric properties have been extensively tested with very good results (for reviews 
see Goldberg & Williams, 1988; Vieweg & Hedlund, 1983). The GHQ has also been used in 
stroke studies (e. g., Ebrahim et al., 1986; Dennis et al., 1997; Dennis et al., 2000). O'Rourke 
et al. (1998) compared the Hospital Anxiety and Depression Scale (HADS) (Zigmond et al., 
1983) with the GHQ-30 and found they exhibited similar levels of sensitivity and specificity 
with stroke patients. Johnson et al. (1995) compared the HADS and the GHQ-28 with stroke 
patients and reported that the GHQ was superior to the HADS in detecting both anxiety and 
depression. Johnson et al. (1995) also compared the GHQ-28 with the HADS, in terms of 
screening for depression and anxiety after stroke. The patients were diagnosed with the 
DSM-III criteria. They found that the GHQ was superior to the HADS and it had the best 
overall performance for specificity, sensitivity and predictive validity. The GHQ-12 was 
chosen in the present study as a highly appropriate measure for the assessment of emotional 
distress in people with stroke. It was preferable to the longer versions of the instrument as it 
has comparable psychometric properties and yet it is considerably shorter, reducing 
respondents' burden. A copy of the instrument's scoring form, is presented in appendix 3.5. 
To assess cognition, the Raven Coloured Progressive Matrices (RCPM) (Raven, 1962) were 
used. The RCPM measure uses non-verbal symbols to assess cognition, it does not require 
verbal responses from the respondents and only minimal verbal instruction is necessary. As 
such it is, to the best of our knowledge, the most valid instrument for the assessment of 
cognition in people with language impairments. Research has also demonstrated that it is 
equally reliable for different ethnic groups (e. g., Carlson & Jensen, 1981). The RCPM has 
been used to explore cognitive decline in brain damage and aphasia (e. g., Villardita, 1985). 
The coloured (RCPM) rather than the standard matrices (SPM) were preferred as they are 
considerably shorter, reducing respondent burden. Smits et al. (1997) highlight two extra 
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advantages of the RCPM. The matrices themselves are coloured large-print drawings, which 
are visible for older subjects with modestly impaired eyesight. Each part of the test starts with 
easy items, which is encouraging for the respondents as they can answer at least some of the 
items correctly. The psychometric properties of the RCPM have been extensively tested with 
very good results (e. g., Raven et al., 1995) and normative data exist for different population 
groups, but not for young adults in Britain. The RCPM scores were therefore converted to 
SPM grades (Raven et al., 2000) as in the present study younger participants were included. 
SPM grades range from I to V and they represent percentile ranks (I at or above the 95`h 
percentile, `intellectually superior' and V at or below the 5`h percentile, `intellectually 
impaired'). 
Participation in activities was explored with the Frenchay Activities Index (FAI) (Wade et al., 
1985). The FAI is a measure of general (i. e., other than personal care) activities of stroke 
patients, which has been standardised on a sample of 976 stroke patients (seen just after the 
stroke, and at 3- 6- and 12-months post onset). The FAI consists of 15 items that cover 
domestic, social, leisure activities and work. There is one item on work and a few on 
household tasks. This bias is deliberate as the stroke-prone population is the elderly and 
routine daily chores take up much of their time and are of importance (Wade et al., 1985). It 
is interviewer administered and the respondent is asked about the frequency with which s/he 
performed each activity over the past 3 or 6 months. The emphasis is placed on the 
frequency of the activities rather than e. g., quality or satisfaction to reduce subjectivity. The 
overall score ranges from 0 to 45 with high scores indicating frequent participation in 
activities. The FAI was tested for validity, interrater reliability and sensitivity to change with 
good results (Wade et al., 1985). A copy of the instrument's scoring form is presented in 
appendix 3.6. 
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Social support was assessed with the Social Support Survey (SSS) (Sherbourne & Stewart, 
1991). The SSS assesses the perceived availability of four types of support (tangible, 
emotional/informational, social companionship and affectionate support). It consists of 19 
items, i. e., it is brief enough to minimize respondent burden. The response format is a 5- 
point scale going from `none of the time' to `all of the time'. Average scores are calculated 
ranging from 1 to 5 with high scores indicative of higher social support. It has a sound 
theoretical basis guided by theory on the most important dimensions of support (e. g., Cohen 
& Syme, 1985; Cohen & Wills, 1985). Its items were designed specifically to be short, simple 
and easy to understand, restricted to one idea in each stem. It has very good psychometric 
properties (Sherbourne & Stewart, 1991), which were tested on a group of chronically ill 
outpatients. It is, therefore, applicable to patient populations who may have greater than 
average needs for various forms of social support (Sherbourne & Stewart, 1991). All this 
makes it particularly suitable for use with people with aphasia. A copy of the scoring sheet of 
the SSS is presented in appendix 3.7. 
3.3.2.4.3 Measures used as potential predictors of HRQL 
Potential predictors were: age, gender, ethnic background, marital status, socioeconomic 
status, employment status (demographic variables); type of stroke, time post onset of stroke, 
and number of other comorbid conditions (stroke and health related variables); and 
psychological distress, level of activity, communication disability, cognition, social support 
and satisfaction with services for stroke (other variables). 
Information on demographic, stroke related and comorbidity variables were collected from 
the participants' SLT notes. They were confirmed and supplemented through a short 
interview with the participants. This information was recorded on a case history form, which 
is presented in appendix 3.8. 
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Participants' socioeconomic status was determined using the revised socioeconomic 
classification (SEC) proposed by the Office of National Statistics (Rose & 0' Reilly, 1997). 
The short `collapsed version' was used, which classifies people in eight groups. In terms of its 
conceptual basis, the developers stress that the revised SEC follows a well-defined 
sociological position that employment relations and conditions are central to delineating the 
structure of socio-economic positions in modern societies. As most people after stroke are 
not in employment, their SEC was determined using their last occupation before the stroke. 
Recent research suggests that classifying individuals not currently in paid employment by 
their last main job is a satisfactory procedure even for those who have been out of the 
workforce for many years (Marshall & Roberts, 1996; Arber, 1997). As Marshall & Roberts 
(1996) point out "the fact that individuals are not in employment at any particular time does 
not mean that they have dropped out of the class structure, and are no longer affected by 
their earlier class experiences". Recording last main job to measure class for all people not 
currently in paid work, including women who have not worked for many years and 
unemployed, disabled or retired people is also the position of the Review Committee of the 
SEC (Rose, 1997). A copy of the SEC is presented in the last page of the case history form in 
appendix 3.8. 
Patient satisfaction with stroke care was measured with the Patient Satisfaction Index (PSI) 
(Pound et al., 1994). The developers used in-depth interviews with people with stroke to 
develop the instrument. The PSI was examined for test-retest reliability, internal consistency, 
content and convergent and discriminant validity and was found to be valid and reliable 
(Pound et al., 1994; Pound et al., 1999). The instrument consists of 12 items on stroke care, 
which can be grouped in inpatient care, therapy/recovery and services after discharge. The 
response format is a 4-point scale, going from `strongly agree' to `strongly disagree'. Total 
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scores are calculated and high scores are indicative of more satisfaction. A cop), of the 
scoring sheet for the PSI is presented in appendix 3.9. 
The rest of the potential predictors were measured with the instruments already mentioned, 
i. e., emotional distress with the GHQ-12, level of activity with the FAI, communication 
disability with the ASHA-FACS, cognition with the RCPni and social support with the SSS. 
3.4 Summary 
This chapter described the approach of this study on the assessment of HRQL in people 
with aphasia, the main aims of the study and the methodology used to address these aims. It 
was aimed to assess the HRQL of people with long-term aphasia following stroke in a way 
that can be replicated in clinical practice and that would allow the majority of the participants 
to self-report. The study addressed two questions: Can a valid and reliable version of the SS- 
QOL be used for the assessment of HRQL in people with aphasia? This involved 
development of an aphasia-adapted version of the SS-QOL and testing of its psychometric 
properties. The second question explored what were the main predictors of HRQL in people 
with long-term aphasia following stroke. The methodology used in the development of an 
aphasia-adapted version of the SS-QOL was briefly described here. Further details of this 
process and the results of the adaptation are presented in chapter 4. The design, the 
procedure, the participants and the measures used for the psychometric evaluation of the 
aphasia-adapted version of the SS-QOL and for exploring the predictors of HRQL using this 
instrument were also presented in this chapter. Further details on the methods and the data 
analysis of the psychometric evaluation are given in chapter 6 and the results in chapter 7. 
Chapter 8 describes further the methods used to analyse the data on the predictors of HRQL 
and the results of these analyses. 
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Chapler # 
4 DEVELOPMENT OF AN APHASIA-ADAPTED VERSION OF THE SS- 
QOL: METHODS AND RESULTS 
The development of an aphasia-adapted version of the SS-QOI, was undertaken in two 
stages. In the first stage, the instrument was modified to make it communicatively accessible 
to people with mild to moderate receptive aphasia and to increase its content validity with 
this population group. In the second stage, the modified version of the SS-QOL was pre- 
tested in a group of people with aphasia. The main aims of the pre-testing were to evaluate 
the instrument's content validity, accessibility and acceptability with people with aphasia and 
to identify whether any revisions were necessary before testing its psychometric properties 
further in a large sample. This chapter covers the modification of the SS-QOL and the pre- 
testing of the aphasia-adapted version of the instrument. 
4.1 Modification of the SS-QOL° 
4.1.1 Methods: review of the SS-QOL by expert professionals 
To identify what aspects of the SS-QOL needed to be modified and how, professionals with 
related expertise reviewed the instrument. Firstly, two focus groups were held with Speech 
and Language Therapists (SLTs) specialist in aphasia. Prior to the focus groups the SLTs 
were given a copy of the questionnaire, a copy of the Williams et al. (1999a) original paper on 
the development of the SS-QOL and a sheet with some brief information on the instrument 
and questions to think about for the focus group discussion (appendix 4.1). The questions 
were: 
4 This work has been presented and published in Hilari (2000) and [Mari & Byng (2001). 
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1. What do you Mink overall of the SS QOI ? 
2. l ''hat difficulties you think people with aphasia may have romp/etiirg the SS; QOL? 
3. I-low can we mod o, it to make it morn aphasia-/r endly? 
4. fire them any areas! quertions that you think should be added to the instrim/en!? 
During the focus groups, the participants were encouraged to make any other comments 
they had regarding the SS-QOL. 
Secondly, the instrument was reviewed by a linguist with a specialist knowledge on 
communication disability, who made suggestions on how the language could be simplified. It 
was also reviewed by a questionnaire development expert from the National Centre for 
Social Research who advised on the format and presentation of the SS-QOL.,. 
4.1.2 Results and modifications: review of the SS-QOL by expert professionals 
On the whole the reviewers felt that the measure had good face validity, i. e., on the face of it, 
it seemed to cover the concept it was intended to measure (Singleton & Straits, 1999). This 
section covers the areas that were raised as needing modification and the modifications that 
were suggested and implemented. 
4.1.2.1 Mode of administration 
The administration of the SS-QOL involved giving respondents a paper version of the 
questionnaire to complete. This would pose problems for people with aphasia with reading 
difficulties. Alternatively one could ask the questions in an interview format. This would pose 
problems for people with aphasia with speech understanding problems. Some of the 
respondents could also have difficulty marking their responses due to writing difficulties. It 
was therefore decided to administer the aphasia-adapted version of the SS-QOL in the 
following way. An interviewer would show the respondent each item on a paper version of 
the instrument (presenter's form), while at the same time reading out loud each item. This 
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way, people with reading problems could rely mostly on listening to the interviewer whereas 
people with understanding speech problems could rely mostly on reading the items. The 
respondent would then just point to their response which the interviewer would mark on a 
scoring sheet. 
4.1.2.2 Presentation of (be instrument 
The layout of the original instrument had too many items per page, resulting in too much 
information per page for a person with language difficulties. In addition, a lot of items from 
different areas were grouped together, which again could be confusing for people with 
aphasia. The font was so small that it could be a challenge for older respondents with visual 
problems. 
The following modifications were made to address these issues. The items of each of the 
original 12 subdomains were presented on a separate page resulting in fewer items per page 
(3-6 depending on the domain). The font was increased to 14. These modifications ensured 
that the instrument had a simple "uncluttered" format with sufficient space between items as 
recommended by Woodward & Chambers (1991). 
Transitional questions were introduced between different domains to set the context of the 
questions coming up, e. g., "the next set of questions asks about your family and social life". 
Practice items were also introduced at the beginning of the two parts of the questionnaire, to 
ensure that the respondent understood the response formats and what s/he had to do (pp 3, 
12 in appendix 4.3). 
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4.1.2.3 Linguistic and reading complexity 
Overall, the majority of the items were straightforward. Still some of them were longer than 
others and would require greater effort to read and process. Some items would need 
modification from American to British English. 
The following modifications were made to reduce linguistic and reading complexity. 
Consecutive items in the SS-QOL started in the same way e. g., in the first part 
"Did you have trouble preparing food? " 
"Did you have trouble eating, for example, cutting food or swallowing? " 
"Did you have trouble getting dressed, for example, putting on socks or 
shoes, buttoning buttons, or zipping? " 
To reduce reading demands, the overall question was placed at the top of each page (lead in 
question) and then the items followed, e. g., 
"How much trouble did you have" 
"Preparing food? " 
"Eating? " ? 
"Getting dressed? " 
The length of the items was also reduced. For items that included examples (e. g., see 
examples on `eating' and `getting dressed' above), the examples were not included in writing 
in the modified version. Instead, the interviewer would give them orally. Some redundant 
information was also omitted, e. g., "... when bending over or reaching for things? " was 
changed to "... when bending over or reaching? " 
To further reduce reading demands and to facilitate understanding of the items by focusing 
on the essential information key words were emboldened. Clinical experience with people 
with aphasia indicates that their reading comprehension is often facilitated when the key 
words stand out by being printed in bold. In the SS-QOL key words were identified as those 
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conveying crucial information, compared to the rest that could be inferred given the context. 
For example "finishing jobs that you started? " was presented "Finishing jobs that you 
started? ". The respondent is not expected to miss the information carried in the non-bold 
words, as the instrument is interviewer administered, with the interviewer asking the whole 
item, while the respondent can at the same time read it. 
Examples of changes from American to British English included the following: "seeing the 
television well enough to enjoy a show" was initially changed to "... seeing the television well 
enough to enjoy a programme" and then, to reduce length as well to "seeing the television 
well enough to enjoy it". "Buttoning buttons" and "zipping a zipper" were changed 
respectively to "doing buttons" and "doing a zip" 
4.1.2.4 Content validity 
Content validity refers to whether a measure adequately covers all aspects of the concept to 
be measured (Streiner & Norman, 1995). People with aphasia were not included in the 
process of developing the SS-QOL, and the reviewers felt that this had implications on its 
content validity with this group of people. It was pointed out that language minimally 
involves speaking and understanding what is said and the language domain of the SS-QOL 
had no items on understanding other people. 
It was also noted that the family roles and social roles domains of the SS-QOL had an item 
each on the effects of physical problems on family life and social life respectively. People 
with aphasia and no physical problems might think that physical problems included their 
aphasia. To avoid such confusion it was suggested to include an item in each of these 
domains about the effects of language problems on family and social life. 
Moreover, research on differences in cognition between people with right hemisphere 
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damage (RHD) and left hemisphere damage (1. HD), which can result in aphasia, has 
indicated that people with LHD have specific difficulties with decision-making (e. g., 
Tartaglione et al., 1991). The clinical experience of the SLTs involved in the focus groups 
supported this evidence as they indicated that people with aphasia often complained about 
difficulties in decision making after their strokes. 
All this resulted in the following modifications. One item was added on the language domain 
on understanding what other people say (stem: "how much trouble did you have", item: 
"understanding what other people say"). Two items were added, one in the family roles and 
one in the social roles domain, to reflect the effects of language problems in these domains 
(stem: "did you", items: "feel that your language problems interfered with your family life", 
"feel that your language problems interfered with your social life". One item on making 
decisions was included in the thinking domain (stem: "did you", item: "find it hard to make 
decisions"). The content validity of the measure was tested further in the pre-test of the study 
with people with aphasia. 
4.1.2.5 Strongly agree-strongy disagree response format 
The response format of the second part of the SS-QOL was identified as a potential 
challenge for people with aphasia. It is a 5-point Likert scale going from `strongly agree' to 
`strongly disagree' (SA-SD). The SA-SD response format is a popular yet controversial 
response format in social research (e. g., Fowler, 1993). It is generally used to measure 
attitudes and beliefs and it seems to fit well attitudinal statements, e. g., `Abortions should be 
illegal' where the respondents opinion is sought. The second part of the SS-QOL however is 
a list of problems or feelings that people may have after stroke. It is not their opinion that is 
sought but rather their experience or feelings. Using a SA-SD response format results in 
respondents having to agree or disagree with feelings e. g., "I was irritable" or problems like 
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"I had to write things down to remember them". Moreover, the SA-SD response format is 
linguistically complex both in terms of word length and word meaning. Thus, the reviewers 
felt that people with aphasia may have considerable problems answering the second part 
items. 
It was felt essential to involve people with aphasia in the decision making process on whether 
indeed the SA-SD format was difficult and whether it needed to be replaced with a 
potentially simpler response format. A small pilot study was, therefore, undertaken with 
people with aphasia to address this issue (see below). 
4.1.2.6 
. 
Negative items 
Some of the items in the second part of the SS-QOL (that had the SA-SD response format) 
were negative (e. g., "I didn't go out as often as I would like"). Disagreeing with a negative 
item resulted in a double negative and thus a positive response (so in the example above: I 
did go out as often as I would like). This might be confusing for people with language 
problems. As this issue was linked to the response format it was decided to address it in the 
pilot study (see below). 
4.1.3 Methods: pilot test with people with aphasia 
4.1.3.1 Aims 
The main aim of the pilot was to determine whether indeed the SA-SD response format was 
the most challenging and to choose an easier format, if needed. A secondary aim was to see 
how the respondents would cope with long items and negative items. 
4.1.3.2 Design, procedure and participants 
An interview-based study was undertaken. Twelve people that attended groups for people 
with mild or moderate aphasia in the City University Centre for people with aphasia were 
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approached and asked to take part in the study. They were told that they would be shown 
some questions and that they would have to choose their responses from set response 
formats. It was explained that the aim of the study was to see which response format was the 
best. All approached participants agreed to take part. They were all seen individually by the 
same SLT who presented them with a set of 5 questions from the SS-QOL, reproduced 6 
times with 6 different response formats (see materials below). Fach one answered the 5 
questions With the 6 different response sets presented in random order. They were then 
asked which one they found harder and why and which one they found easier and why. 
4.1.3.3 Materials 
4.1.3.3.1 Response J rmats 
Alternative response formats were generated through consultations with the reviewers. The 
aim was to keep them as close as possible in meaning to the original format. In the context of 
the second part items (e. g., "I was irritable"), `agree' and `disagree' seemed to reflect whether 
the respondent felt s/he had the problem/feeling or not. `Strongly' and `moderately' seemed 
to reflect the extent to which the respondent felt s/he had the problem/feeling or not. Thus, 
response formats like faces scales and scales going e. g., from "all the time" to "never" were 
not included, as they mainly reflected concepts like satisfaction and frequency respectively, 
rather than agreement. 
The alternative response formats were the following: 
  
Very true/ Trme/Neither true nor false/ False/ Very false (I'-F) 
This response format was thought to fit well the content of the items. Still, true and false are 
absolute concepts and the distinction between 'very true' and `true' is artificial. 
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Yes, a loll Yes, a little/Neither yer nor no/Not really) No, not at all with statements (Yes- 
No) and with questions (Question Yes-no) 
This response format was used twice. Once, with the items as they were (statements) e. g., "I 
was impatient with others". And once with the statements turned into questions e. g., "Did 
you feel impatient with others? ", as `yes' and `no' fit better with questions. It was thought to 
be reasonably close conceptually to what SA-. SD conveyed, and was linguistically simple, 
salient and straightforward. Like the SA-SD format, however, it could be confusing with 
negative items. 
  
That is so right/ I guess ol I don't know/ I don't think sol Certainly not (Comment) 
This response format was tried as it was seen as reflecting comments that one might make in 
a conversation if one agreed or disagreed with statements like "I was discouraged about my 
future". It was acknowledged, however, that the middle response ('I don't know') was 
distinct from the middle responses of the other formats. 
0 XX/X/X-// (X-. /j 
This is a symbolic representation, ranging from two crosses if one has the problem or the 
feeling a lot, to two ticks if one doesn't have the problem or the feeling at all. This format 
should be the easiest for people with reading difficulties. It could, however, create some 
conceptual confusion as it is not clear what it reflects. Due to its symbolic nature it was also 
seen as more distant conceptually from the original SA-SD response format. 
4.1.3.3.2 Items 
Five items (md2, md3, fr5, sr4, sr5) were selected from the Mood, Family Roles and Social 
Roles domains of the second part of the SS-QOL (table 4.1). The first item (md2) was 
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selected because it was straightforward to ease the respondents into the task. 'I1he rest of the 
items, however, were purposefully selected to sec whether they were difficult for the 
respondents. They were negative (md3, fr5, sr5) or long (including comparative: st-4) items. 
The 5 items were reproduced 6 times so that there was one set with the SA 
- 
Si) response 
format and 5 sets with each one of the alternative formats. 'f'able 4.1 shows the items with 
the T-F response format. 
Table 4-1: Pilot test: SS-QOL items with the "1'-F 
response format 
DURING THE PAST WEEK: 
Very True Neither False Very 
true true nor false 
false 
MD2. I was discouraged about 
my future. 
MD3. I wasn't interested in 
other people or 
activities. 
FR5. I didn't join in activities just for fun with my 
family. 
SR4. I did my hobbies and 
recreation for shorter 
periods of time than I 
would like. 
SR5. I didn't see as many of 
my friends as I would 
like. 
Each set was preceded by a page explaining the particular response format and giving an item 
from the SS-QOL (t3) as an example to practise (table 4.2). An example of the full set of the 
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six response formats is presented in appendix 4.2 (NB: the order of presentation of the 
response sets varied between participants). 
4.1.4 Results and modifications: pilot test with people with aphasia 
All twelve respondents were able to complete the task and give their opinion on the 
complexity of the different response formats. Table 4.3 summarises their opinions. These 
results were drawn from a small sample of people with aphasia. They are thus seen as just an 
indication of what some people may think. 
Table 4-2: Pilot test: practice item with the true-false 
(T-F) response format and explanation of the T-F 
response format 
This is a list of problems or feelings that some people have after their stroke. Possible 
answers go from: 
Very true: If you have the problem a lot, to 
Very false: If you don't have the problem at all. 
Tick in the box that best says how you felt about each statement during the past 
week. 
For example 
Very true True Neither true False Very 
nor false false 
I had trouble 
remembering things 
Clearly, there is some variability in the respondents' views. Some of them confirmed our 
suspicions and found the SA-SD format the hardest. Five out of 12 found the X / format 
the easiest because of its presumed simplicity, yet two people found it most difficult as its 
meaning was unclear. The `yes-no' response format where the items were converted to 
questions was the only format that nobody found most difficult. Observation of the 
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respondents and some of the clarifying questions they asked suggested that most of there 
found the negative items hard. Some of them also had difficulty with the grid format as they 
had to check back on the top of the page to see what the response options were. 
Table 4-3: Pilot test: number of participants and their 
views on the different response formats 
N=12 
Easiest 
Most 
difficult 
SA-SD Yes- Question 
No yes-no 
I 
3 
`confusing' 
`hard with these 
(pointing to 
negative items)' 
04 
`easy', 
`natural', 
`like normal 
conversation' 
`straight' 
'very clear' 
20 
Comment T-F X / 
0 25 
`easy', 
`you sec it and you 
know', 
`you don't have to 
read', 
`it's quicker' 
22 
`you can't read it, 
you have to think 
what it means', 
`it's terribly 
confusing' 
To address these issues the following changes were made. First, the second part statements 
were converted to questions. Converting the items into questions did not affect their 
meaning. This also resulted in uniformity with the first part. Second, the question yes-no 
response format was adopted for the second part. It was also slightly modified to: `definitely 
yes/mostly yes/neither yes nor no/mostly no/definitely no', following consultation with the 
questionnaire development experts. The `yes-no' response format was conceptually similar to 
the original and highly acceptable to people with aphasia. Third, the negative items were 
rephrased in the question format to avoid double negatives, e. g. `I didn't go out as often as I 
would like' was changed to `Did you go out less often than you would like? '. Fourth, the grid 
format was dropped. In each page, the questions were on the left as in the original and the 
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response categories were presented in the middle of the page, on the right (for example, see 
p4 appendix 4.3). 
In summary, the SS-QOL was modified to make it communicatively accessible to people 
with moderate or mild receptive aphasia. The modification process included consultation 
with expert professionals and pilot testing with people with aphasia. This process resulted in 
an aphasia-adapted version of the SS-QOL designed for interview administration. In terms 
of presentation, the font was increased to 14, few items were presented per page, transitional 
questions and practice items were introduced and the grid format was dropped. To increase 
the measure's content validity with people with aphasia four items were added in the 
language, thinking, family roles and social roles domains. To reduce the instruments linguistic 
and reading complexity lead-in questions were used, long sentences were made shorter, key 
words were presented in bold and some changes were made from American to British 
English. In the second part of the questionnaire, the items were converted to questions, 
negation was removed from negative items and the response format was changed from SA- 
SD to `definitely yes-definitely no'. 
4.2 Pre-test of the aphasia-adapted SS-QOL 
Once an instrument is nearly ready to be used, a pre-test by face-to-face interviews with a 
small number of individuals for whom the instrument is intended is recommended (Fowler, 
1993). The main aims of the pre-testing were to evaluate the instruments content validity, 
accessibility and acceptability with people with aphasia and to identify whether any revisions 
were necessary before testing its psychometric properties further in a large sample. 
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4.2.1 Pre-test methods 
Face-to-face interviews were carried out with people with aphasia. The interviewer was a 
specialist in aphasia Speech and Language Therapist. Participants were recruited from the 
groups of the City University Centre for people with aphasia. Information on the project was 
given to nineteen people, who were at least one year after their strokes. '111ey were told that 
they were helping to test a new questionnaire. Two interviews were carried out with each 
participant, with the second interview being 2-7 days after the first. The first interview 
comprised a brief language assessment using the Frenchay Aphasia Screening Test (FAST) 
(Enderby et al., 1987), the administration of the aphasia-adapted SS-QOL and a discussion of 
the questionnaire based on the following questions: 
1. Did this questionnaire cover the effects that stroke and aphasia had on you? 
2. Is there anything important to you that was not covered? 
3. Would you add any questions to it? 
4. Was it a straightforward questionnaire to do? 
5. Did you have difficulty understanding any of the questions? 
6. Did you find any of the items particularly hard? 
7. Is there anything else you want to tell me about this questionnaire? 
The interviewer also noted any other comments that were made during the administration of 
the instrument or during the interview. In the second interview, the SS-QOL was re- 
administered. 
4.2.1.1 Accessibility 
The aphasia-adapted SS-QOL was administered twice in order to assess which participants 
could consistently respond reliably to the questionnaire. This was one way of testing the 
accessibility of the questionnaire. If the respondents could understand all the questions asked 
then they were more likely to respond reliably (i. e., give the same or similar responses) on 
two consecutive administrations of the questionnaire, than if they did not understand some 
questions and gave chance responses. Intra-class correlations coefficients (ICCs) were 
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calculated between the two administrations of the instrument and the set criterion was that 
they should be >. 70 for each subdomain and >. 90 for the overall mean score. ' 
The FAST was administered in order to see at what level of severity of aphasia the aphasia- 
adapted SS-QOL was accessible to respondents. Comparing the FAST scores of those who 
responded reliably on the 2 administrations of the instruments to those who did not, could 
help determine a cut-off point in the FAST scores above which the instrument was accessible 
to respondents for self-report. 
Questions 4,5 and 6 were, also, used to assess whether the instrument was accessible to the 
respondents. 
4.2.1.2 Content validity and acceptability 
Questions 1,2 and 3 were used to assess whether the respondents thought that the 
questionnaire adequately covered the concept under study (content validity). The 
acceptability of the instrument at this stage was tested, as recommended by Fowler (1993), by 
the interviewer observing whether certain behaviours occurred. In particular, the interviewer 
noted whether there were any particular questions that she misread or where the respondents 
asked for clarification or where the respondents needed prompting to give adequate answers. 
If these behaviours occur in 15% or more of pre-test interviews, then the questions involved 
are either highly likely to produce distorted data or distinctively susceptible to interviewer 
effects (Fowler, 1993). Still, asking for clarification is a common and desirable behaviour for 
people with aphasia in order to make sure that they have understood the items. For this 
behaviour the criterion was relaxed to 30%. 
For a all discussion of ICCs and acceptable levels see chapter 5: Psychometric evaluation of the SAQOL: methods. 
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4.2.2 Pre-test results 
18 out of the 19 people that were invited to take part agreed to participate. 
4.2.2.1 Accessibility 
All participants self-reported on the instrument. 17 out of the 18 responded reliably on the 2 
administrations of the instrument. For them, the ICC was 
. 
97 for the overall mean and for 
the subdomains it ranged from 
. 
73 to 
. 
98. These 17 scored 7/15 or more on the receptive 
scales of the FAST. Observation of the one person who scored 6/15 on the receptive FAST 
suggested that he did not understand all of the questions. He looked puzzled with some 
items and yet did not ask for clarifications. Unlike the rest of the respondents he tended to 
point to a response too quickly after a question had been asked, without spending any time 
thinking about it. The rest of the respondents also showed variability in the way they 
responded to the questions, i. e., to some they gave prompt responses, to others they had to 
think longer, sometimes they asked for repetition of a question or they re-read an item. This 
respondent however responded to all the questions in a uniform manner. He also required 
two visits to complete the aphasia-adapted SS-QOL and therefore was not administered the 
measure twice. The interviewer's clinical opinion was that this respondent had such severe 
receptive aphasia that he could not give reliable responses to the instrument used. 
Responses to questions 4,5 and 6 supported further the accessibility of the instrument to the 
17 people who scored more than 7 on the receptive scales of the FAST. They all agreed that 
the instrument was straightforward. Seven felt they had some or little difficulty understanding 
some of the items but were facilitated by the interviewer repeating the items and using 
gesture. The only items that were identified as hard by more than one participant (two) were 
md3 "did you have no interest in other people or activities" and fr5 "did you stay out of 
family activities that were just for fun? ". 
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Two participants commented they had slight difficulty choosing their responses from the 
`yes-no' format and in particular choosing between `mostly yes' and `mostly no'. Other 
comments included 
`thinking about them (the items) was a bit hard' 
7 like the way it's set out'. 
Quite clear'. 
`90% of it is brilliant 
4.2.2.2 Content validity and acceptability 
All participants felt that the questionnaire overall covered the effects the stroke had on their 
lives. Eleven said `no' when they were asked whether there is anything that is important to 
them that was not covered. Four participants made the following comments when asked 
whether they would add more questions. 
  
There should be more on feelings, e. g. frustration, embarrassment and worrying' 
  
The speech. I need to talk' 
  
`U(/orrying about the future. How are you going to cope e. g., f your husband dies or if'something 
happens to you? ' 
  
There was nothing on how the partner is affected. My husband gels fed up by not being able to have 
an intellectual conversation with me... I am terribly boring. He avoids talking to me. ' 
  
There was nothing on how difficult it is to find out information about things or 
access services. 
  
Attitudes to life before and after the stroke change: Beforr I used to wort' about money... I 
had enough money but I always worried about it. Now I have no money 
... 
but I don't wort' at all. ' 
  
Lets say that before the stroke I was Anthony and now I am Tony. On the whole, Anthony did 
everything you know better, but on some things Tony is better' 
In terms of acceptability, there were no items that the interviewer misread. There were, 
however, two items that the respondents needed prompts in order to answer adequately. 
These were two items related to writing. Uel "how much trouble did you have with writing 
or typing? " is under the upper extremities domain as it reflects hand function. People with 
writing difficulties because of their aphasia (e. g., spelling difficulties) tended to report trouble 
in this area, because of their aphasia rather than hand function difficulty. Similarly, t4 "did 
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you have to write things down to remember them? " is under the thinking domain. People 
with aphasia and writing difficulties tended to say `no' on this item because they could not 
write and not because they did not need to write things down to remember them. 
Occasionally, respondents asked for clarification but no items failed the 30% criterion. The 
overall acceptability of the measure was supported by the following comments: 
'it's interesting to have to think about howyou feel' 
`very good' 
'it'sgood that somebody is doing something about it' 
`very interesting and he pful and it brought a lot of things to my head that I thought 
`abb... yes.. " 
`if you had asked me these questions 4 years ago (just after the stinke) it would have been 
very dficult 
4.2.2.3 Further modifications 
The two items that were identified as problematic in terms of accessibility (md3, fr5) were 
not removed at this stage. As only two participants found them difficult, it was decided to 
retain them and evaluate them further during the psychometric evaluation of the instrument 
(chapters 5 and 6). 
Two strategies were used to facilitate respondents with the `yes-no' response format of the 
second part. First, the administration was modified by spending more time and giving clear 
instructions during the practice item of this response format. The practice item was "Did you 
feel hopeless about your future? ". After reading this item the interviewer should explain the 
response format by saying "Definitely yes, if you really felt hopeless about your future. Mostly 
yes, if often you felt hopeless about your future. Not sure, if you are not sure how you felt. 
Mostly no, if occasionally you felt hopeless, and definitely no if you did not feel hopeless at all 
about your future". Thereafter if the participant looks unsure on specific items the 
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interviewer should give similar prompts. Although this clarification introduces frequency in 
the response set, agreement is still the main underlying concept. 
Second, it was thought that perhaps the `yes-no' was confusing for some people because in 
the context of this questionnaire `yes' which is a positive word suggested that the respondent 
had a problem or a negative feeling whereas `no', a negative concept, suggested s/he was 
fine. To make more salient what the meaning of the responses was in the context of the 
questions, two anchor points were used at the extremes of the response format (a (with 
`definitely no' and aX with `definitely yes'). Using these anchor points had the secondary 
advantage of offering extra support to people with reading difficulties. For this reason, and 
for uniformity throughout the instrument the anchor points were used throughout the 
aphasia-adapted SS-QOL. 
The majority of the respondents thought that the measure had good content validity. No 
items were added to increase the measure's content validity following the comments that 
people made, mostly because they were individual comments and no two respondents 
identified the same areas/items. Moreover, some of the comments (e. g., Before I used to worry 
about money... I had enough money but I always worried about it. Now I have no money 
... 
but I don't 
worry at all. ' 'Let's say that before the stroke I was Anthony and now I am Tony. On the whole, Anthony 
did everything you know better, but on some things Tony is better) identified areas related to the 
interpretation of HRQL outcomes, but not specific and concrete items or areas that could be 
added to the measure. 
To increase the measure's acceptability the two problematic items on writing were presented 
differently. In the printed form they remained the same but the interviewer offered 
clarifications in what was said. Uel "how much trouble did you have with writing or typing? " 
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became "how much trouble did you have with writing or typing, that is using your hand to 
write or type? ". "Did you have to write things down to remember them? " (t4) became "Did 
you have to write things down to remember them, or ask somebody else to write things 
down for you to remember? " The further testing of the acceptability of the measure with 
more rigorous psychometric methods is described in chapter 5. 
4.3 Summary 
This chapter described the development of an aphasia-adapted version of the SS-QOL. 
Firstly, the instrument was modified to make it communicatively accessible to people with 
aphasia and to increase its content validity with this population. This process involved 
consultation with professionals with related expertise (specialist SLTs, a linguist and a 
questionnaire development expert) and pilot testing with people with aphasia. The adapted 
version of the instrument was pre-tested with 18 people with aphasia. The pre-test suggested 
that the aphasia-adapted SS-QOL was accessible for self-report to people who scored at least 
7 out of 15 in the receptive scales of the FAST. A few changes were made to increase further 
the accessibility and the acceptability of the instrument. The pre-test also suggested that the 
measure covered adequately the concept under investigation (content validity). The resulting 
instrument was named Stroke and Aphasia Quality of Life Scale (SAQOL). The presenter's 
form for the SAQOL is presented in appendix 4.3 and the scoring sheet in appendix 4.4. All 
prompts and examples that were given only orally were written in italics in the scoring sheet. 
The next two chapters describe the psychometric evaluation of the SAQOL, i. e., the further 
testing of its acceptability and the testing of its reliability and construct validity. 
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Chapter 5 
5 PSYCHOMETRIC EVALUATION OF THE SAQOL: METHODS 
The preliminary psychometric evaluation of the SAQOL took place during the adaptation of 
the measure for use with people with aphasia and has been described in chapter 4. This 
included evaluating the accessibility, the content validity and the acceptability of the measure. 
This chapter will concentrate on what methods were used to test further the acceptability of 
the measure and to test its reliability and validity. 
5.1 Acceptability 
There are a number of factors that can be used as indicators of data quality and acceptability 
of a questionnaire to respondents. They include response rates, percentage of missing data 
and the distribution of scores across response categories (Mchorney et al., 1994). These were 
calculated to test the acceptability of the SAQOL. Missing data for each item should be 
below 10% (Fitzpatrick et al., 1998). Floor and ceiling effects were assessed by calculating 
the frequency of respondents endorsing the bottom and the top of the scale. The frequency 
of endorsement is simply the proportion of people who give each response alternative to an 
item (Streiner & Norman, 1995). For the items of a questionnaire to discriminate well 
between respondents, responses should be distributed across the response categories 
(Streiner & Norman, 1995). The WHO criterion of aggregate endorsement frequencies 
(AEF) <10% was followed (WHOQOL Group, 1998). This means that items should not 
have <10% of responses on two adjacent response alternatives. Maximum endorsement 
frequencies (MEF) (percentage of respondents endorsing one response alternative to an 
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item) were also calculated. MEF should be <80% (Streiner & Norman, 1995). It is generally 
accepted that skewness values should be in the range of 
-1 to +1. The data in this study, 
however, are derived from people who are long-term post stroke and thus some negative 
skewness should be expected and acceptable. The criterion that was set stated that the 
percentage of variables with skewness values of greater than an absolute value of 1 should 
not exceed 25%. 
5.2 Reliability 
Reliability is concerned with the stability and consistency of a measure. It refers to its 
homogeneity and the extent to which it is free from random error. If a measure is 
consistently yielding the same results time after time then it is free of random error. 
Essentially, reliability assessment is a matter of checking for such consistency (Singleton & 
Straits, 1999). There are four types of reliability: internal consistency, test-retest reliability, 
inter-rater reliability and parallel forms reliability. The two latter do not apply to the SAQOL. 
Inter-rater reliability refers to the level of agreement between two or more independent raters 
or observers of an individual. It is therefore not relevant to a self-report questionnaire where 
no raters are involved. Parallel forms reliability refers to the level of agreement between two 
or more versions of an instrument that are designed to measure the same concept using 
different items. Parallel forms reliability is not commonly assessed in HRQL measures and 
there were no alternative versions of the SAQOL to be used. The internal consistency and 
the test-retest reliability of the SAQOL were tested using the following methods. 
5.2.1 Internal consistency 
Internal consistency involves testing for homogeneity. It refers to the extent to which items 
in a scale measure the same concept, and the extent to which the items relating to a particular 
domain in a scale tap only this domain and no other. 
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Cronbach's alpha was used as a measure of the internal consistency of the SAQOL whole 
scale and subdomains. Cronbach's alpha is based on the average correlation among the items 
and the number of items in each scale. It should be above 
. 
70 for group comparisons and 
above 
. 
90 for individual assessments (Nunnally & Bernstein, 1994; Hays et al., 1993). A 
coefficient alpha of 
. 
70 was used as the minimally acceptable level for internal consistency 
reliability of the SAQOL scale and of its subdomains. Internal consistency is also evidenced 
by moderately high item-total correlations, which indicate that the items can be combined 
into a single scale. A low item-total correlation indicates that an item may be measuring 
something different from the other items in a scale. Item-total correlations should exceed 
. 
30 
(Nunnally & Bernstein, 1994). 
5.2.2 Test-retest reliability 
The test-retest procedure involves checking the same individuals on the scale on two separate 
occasions and correlating the two sets of scores. The correlation in test-retest reliability 
testing tends to be high, provided no real change has occurred (due for example to time or 
intervention). However, determining what is an acceptable level of reliability is not a simple 
matter as it depends on the nature of the variable, the situation and the intended use of the 
measure (Rosenthal & Rosnow, 1991; Streiner & Norman, 1995). Rosenthal & Rosnow 
(1991) indicate that for clinical testing reliability coefficients of 
. 
85 or higher are acceptable, 
whereas in experimental research lower coefficients may be accepted as satisfactory. Streiner 
& Norman (1995) see a reliability of 
. 
75 as a minimal requirement for a useful instrument. 
Test-retest reliability is usually expressed in Pearson's product correlation coefficients or 
intra-class correlation coefficients (ICCs). The ICC is the proportion of total variability 
accounted for by the variability among individuals. ICCs are sensitive to systematic changes 
in the mean level of responding (e. g., every individual's score decreasing by a constant) 
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whereas Pearson coefficients are not. ICCs between two administrations of the SAQOL 
were therefore calculated, to determine its test-retest reliability. 
The testing and the re-testing should not be so close to one another that the participants can 
remember their responses and yet they should not be so distant from one another that a true 
difference has occurred in the measured variable. The test-retest period was 2 to 14 days as 
recommended by Streiner & Norman (1995). 
5.3 Validity 
Validity refers to the extent to which an instrument measures what it purports to measure. 
The validation of a measure includes assessing its face validity, content validity, criterion 
related validity and construct validity. The face and content validation of the SAQOL were 
undertaken during the adaptation of the measure for use with people with aphasia and they 
have been covered in Chapter 4. Here, the methods used to further assess the validity of the 
SAQOL and the rationale behind these methods are described. 
Validation of the SAQOL included validation of the whole scale as a HRQL measure and 
validation of its subdomains. 
5.3.1 Criterion related validity 
Criterion related validity applies to measures that have been developed for some practical 
purpose, and where the investigator is interested in the usefulness of the measure as an 
indicator of a specific trait or behaviour (Singleton & Straits, 1999). Criterion related validity 
includes concurrent and predictive validity. In testing for criterion validity the most sensitive 
and meaningful criterion in the past, present or future should be selected (Rosenthal & 
Rosnow, 1991). In this case, this criterion may be either an established measure of HRQL 
that is seen as a gold standard or a professional judgment. It is well known, however, that 
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absolute gold standard measures do not exist for HRQL (e. g., Hays et al., 1993; Williams et 
al., 1999b). Similarly, given the multifaceted nature of the concept, no professionals are 
specifically trained to assess HRQL. HRQL measures are thus commonly evaluated with 
construct validity rather than criterion related validity. 
5.3.2 Construct validity 
Singleton & Straits (1999) point out that construct validity emphasizes the meaning of the 
responses to the instrument. Is the instrument measuring the underlying construct or could it 
be measuring something else? Construct validity is evaluated with within-scale analyses and 
comparisons with external criteria. Within scale analyses include assessing the scale's internal 
consistency, assessing the intercorrelations between its subdomains and factor analysis. 
Comparisons with external criteria represent an accumulation of evidence which may include 
correlations with measures measuring the same construct (convergent validity), correlations 
with measures measuring similar constructs, differences with measures measuring different 
constructs (discriminant validity) and differences among groups that should differ on the 
measure of the construct (known groups approach). 
The whole scale construct validation of the SAQOL comprised within scale analyses and 
comparisons with external criteria. The subdomains validation of the measure consisted of 
comparisons with external criteria. 
5.3.2.1 Whole scale validation: within scale analyses 
The following within scale analyses were used to evaluate the construct validity of the 
SAQOL: internal consistency, intercorrelations between subdomains and factor analysis. 
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S. 3.2.1.1 Internal consistency 
Internal consistency provides evidence not only for the reliability but also for the construct 
validity of a scale. If a scale is measuring a single underlying construct then it should be 
homogenous i. e., have good internal consistency. The criterion of a Cronbach's alpha 
coefficient of more or equal to 
. 
70 was used, as recommended by Nunnally & Bernstein 
(1994), to evaluate the homogeneity of the SAQOL. Internal consistency is also evidenced by 
moderately high item-total correlations, which indicate that the items measure aspects of the 
same underlying construct and that they can be combined into a single scale. Item-total 
correlations should exceed 
. 
30 (Nunnally & Bernstein, 1994). 
5.3.2.1.2 Intercorrelations between subdomains 
If the SAQOL subdomains are part of a single underlying construct then they should be 
moderately correlated with the total mean score less the subdomain (corrected mean). A 
criterion was set for these moderate correlations of 
. 
30 to 
. 
80. Moderately high correlations 
(. 50-. 80) were expected between subdomains measuring physical abilities (e. g., Self Care, 
Mobility, Upper extremities). Moderately high correlations (. 50-. 80) were also expected 
between subdomains measuring psychosocial aspects (e. g., Mood and Personality). 
Conversely, subdomains measuring physical abilities and subdomains measuring psychosocial 
aspects should have lower correlations with one another (<. 50). So, for example, self-care, 
mobility and upper extremities function should have higher correlations with each other than 
they do with mood, personality and family or social roles. 
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5.3.2.1.3 Factor analysis 
Principal components analysis (PCA) and factor analysis (FA) are statistical techniques 
applied to a single set of variables`' where the researcher is interested in discovering which 
variables form coherent subsets that are relatively independent of one another (Tabachnick 
& Fidell, 2001). These techniques can be used to confirm that items are correctly grouped 
together, that items in the same subdomain measure the same construct, that items in 
different subdomains measure different constructs, and to identify items that contribute little 
to their intended subdomain. 
The choice between PCA and FA largely depends on the goals of the research. PCA merely 
decomposes the original variables into a set of linear variates whereas FA is used to test 
hypotheses, i. e., it is used when researchers believe there is a smaller set of `factors' that cause 
or in some way influence the observed variables (Dancy & Reidy, 1999). Tabachnick & Fidell 
(2001) suggest using PCA when one wants an empirical summary of the data set and using 
FA when one is interested in a theoretical solution uncontaminated by unique and error 
variability. They still recommend using PCA as the first step in FA to check the factorability 
of the correlation matrices. 
Both PCA and FA were used with the SAQOL. Before describing why and how these 
methods were used with the SAQOL data, the criteria used during these analyses are 
presented. These include pre-analyses tests, specifying the methods of extraction and 
determining acceptable factor loadings and number of items per factor. 
To perform FA, the correlation matrix of the data needs to meet certain psychometric 
requirements. These minimally involve the Keiser-Meyer-Olkin (KMO) test of sampling 
6 In PCA and FA the term variable is commonly used to indicate an item in a scale. 
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adequacy and the Bartlett's test of sphericity (Ferguson & Cox, 1993). The KMO test of 
sampling adequacy indicates whether the associations between the variables in the correlation 
matrix can be accounted for by a smaller set of factors. It should be at least 
. 
5. The Bartlett's 
test of sphericity tests the null hypothesis that no relationships exist between any of the 
variables. A significant test statistic (based on chi-square) indicates that there are discoverable 
relationships in the data (Ferguson & Cox, 1993). 
With regard to the method of factor extraction, the most common method used is to extract 
as many factors as there are eigenvalues greater than one. Ferguson & Cox (1993) point out 
that this method is only applicable when the initial communalities are all at unity and that in 
general it extracts more factors than generally required. Another method commonly used is 
the scree test. This involves plotting the eigenvalues for each factor against the number of 
factors (scree plot) and looking for a break in the scree plot or for the point where a line 
drawn through the points changes slope (Tabachnick & Fidell, 2001). Both these methods 
were used with the SAQOL data, as described in the results in chapter 6. 
With regard to the acceptable magnitude of the loadings of variables on factors the criterion 
of loadings equal or greater than 
. 
40 was followed, which ensures good factor saturation 
(Ferguson & Cox, 1993). Still, some items may load on 2 or more factors with loadings ? 
. 
40 
(crossload), making difficult to judge which factor they belong to. The Ferguson & Cox 
(1993) criterion was followed, which states that if the difference between the crossloadings is 
?. 20, the item is assumed to load on the factor where it has the highest loading. If however 
the difference is less than 
. 
20 then removal of the item is warranted as it is difficult to say 
which factor the item represents. 
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As far as number of variables per factor is concerned, Tabachnick & Fidell (2001) point out 
that "interpretation of factors defined by only one or two variables is hazardous under even 
the most exploratory factor analysis". Thus, at least 3 variables per factor is an essential 
criterion to ensure some factor stability and for an adequate interpretation of factors. 
As has been indicated, both PCA and FA were used with the SAQOL. Initially, unrotated 
PCA' was performed to check that all variables loaded on the first component (i. e., that there 
was a single underlying construct that they all measured) and to check the factorability of the 
data set. FA (the Principal Axis Factoring (PAF) method) was then used to identify the 
model that best described how the variables grouped in underlying factors. Orthogonal 
varimax rotation was used to improve the interpretability and scientific utility of the solution 
(Tabachnick & Fidell, 2001). 
Two parallel strategies were used in the FA of the scale. In strategy 1, the FA commenced 
with all the items of the SAQOL in the analysis. In strategy 2, item reduction was first 
performed and then FA was carried out on the item reduced version of the SAQOL. 
5.3.2.1.3.1 Strategy 1: FA commencing with all item SAQOL 
The rationale behind this strategy was to check whether the original conceptual model of the 
SS-QOL held up in this sample, i. e., whether indeed the variables grouped into 12 
subdomains. A top-down and a bottom-up approach were followed. In the top-down 
approach, a PCA and a PAF were carried out within each subdomain to check that all the 
items measured one underlying construct and to identify those contributing little to the 
underlying subdomain construct. A second order PAF was then undertaken using the 12 
All PCA analyses performed were unrotated. Wherever PCA is mentioned hereafter it is unrotated PCA. 
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subdomains' means, to test whether the 12-factor model would be derived and if not to see 
whether the subdomains grouped into conceptually sound factors. 
In the bottom-up approach, all items were entered into a PCA (to confirm whether there was 
a single underlying construct) and then into a PAF to derive a sound factor model, according 
to the criteria set above. If the original 12-subdomain model did not hold up, further PAF 
analyses would be performed in order to derive the factor model that best described the data. 
Following this approach could lead to a different version of the SAQOL. 
5.3.2.1.3.2 Strategy 2: FA commencing with item reduced SAQOL 
In strategy 2, items that did not meet set criteria in pre-analyses checks were removed, and 
PCA and PAF were carried out in the resulting item reduced version of the SAQOL. The 
rationale behind this strategy was to start the FA with a matrix that was derived from 
properly scaled variables (Ferguson & Cox, 1993). Standard psychometric methods for item 
reduction were applied including: missing data, MEF, AEF, item redundancy and item-total 
correlations (Streiner & Norman, 1995; WHOQOL Group, 1998; Nunnally & Bernstein, 
1994). The following criteria were used. For missing data, items with greater than 5% missing 
data were removed. Items with MEF >80% and items with AEF <10% were removed. 
Items with item-total correlations <. 30 were removed. In terms of items' redundancy, pairs 
of items with correlations greater than 
. 
75 were identified. If both items came from the same 
subdomain then the less specific item was eliminated. If items came from different 
subdomains, then the item from the subdomain with more items was eliminated. Following 
this strategy would result in a different version of the SAQOL, which would be shorter 
reducing respondent burden. 
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In summary, PCA and FA (PAF) were performed on the SAQOL to assess whether the 
original 12-subdomain model of the SS-QOL held up in this sample of people with chronic 
aphasia and if not to derive the factor model that best described this data. Different strategies 
were used in this process, which would lead to different versions of the SAQOL emerging. 
The psychometric properties of these new versions would need to be assessed in ways similar 
to the ones described in this chapter for the SAQOL. These versions would need to be 
compared to identify the one that was psychometrically and conceptually more sound. 
The next section describes how the whole SAQOL scale was validated against external 
criteria. 
5.3.2.2 Whole scale validation: comparisons with external criteria 
Comparisons with external measures were used to test the convergent validity of the 
SAQOL, its correlations with measures measuring similar constructs and its discriminant 
validity. 
5.3.2.2.1 Convergent validity 
The principal underlying convergent validity is that different measures of the same concept 
should be correlated. Convergent validity is one of the most convincing pieces of evidence of 
construct validity (Singleton & Straits, 1999). 
The lack of scales measuring HRQL in people with aphasia following stroke, which 
necessitated this research, made the testing of the convergent validity of the SAQOL a 
challenge. The developers used the Short-form 36 (SF-36) (Ware et al., 1993) in the original 
validation process (Williams et al., 1999a), which is a well regarded generic measure of QOL. 
The SF-36 could not be used with people with aphasia due to its linguistic complexity. 
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Another way of measuring people's HRQL is to ask them to rate it. In the original validation 
process of the SS-QOL respondents were asked to rate their overall quality of life as the 
same, a little worse or a lot worse than before the stroke. The authors then compared the 
patients overall SS-QOL scores with their ratings of overall HRQL. The rationale was that if 
the SS-QOL is a good indicator of HRQL, then people who rate their overall HRQL as 
worse than before the stroke should have lower SS-QOL scores whereas those who rate it as 
the same should have higher SAQOL scores. The use of a single question to measure a 
complex subjective concept like HRQL has serious implications on the measurement's 
validity and reliability. Still, in the absence of other suitable measures it was decided to 
replicate this approach and view the results as just one indication of convergent validity. 
ANOVA was used to compare the SAQOL scores of people who rated their quality of life as 
a lot worse, a little worse and the same /better than before the stroke. 
5.3.2.2.2 Correlations with related variables 
If a measure is valid, it should correlate with measures of other theoretically related variables 
or measures measuring similar constructs. In stroke outcomes research, depression has been 
repeatedly associated with reduced HRQL (Ahlsio et al., 1984; Niemi et al,, 1988; King, 1996; 
Duncan et al., 1997; Jonkman et al., 1998; Neau et al., 1998; Clarke et al., 1999; Lofgren et al., 
1999). Other factors reflecting affected mood have also been associated with reduced QOL, 
like anxiety (Ahlsio et al., 1984; Astrom et al., 1992; Astrom, Asplund & Astrom 1992) 
overall distress (Ebrahim et al., 1986) and loneliness and sleep problems (Wyller et al., 1998). 
It was thus anticipated that the SAQOL scores would correlate moderately with the GHQ- 
12, which is a measure of distress commonly used as a screening tool for psychiatric 
disorders. 
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Stroke outcome studies have also reported a strong association between reduced 
ADL/functional status and diminished HRQL (Ahlsio et al., 1984; Ebrahim et al., 1986; 
Niemi et al., 1988; Viitanen et al., 1988; Astrom et al., 1992; Astrom, Asplund & Astrom 
1992; Kwa et al., 1996; King, 1996; Wilkinson et al., 1997; Jonkman et al., 1998; Neau et al., 
1998; Clarke et al., 1999; Lofgren et al., 1999). Moderate correlations were expected between 
the SAQOL scores and the Frenchay Activities Index (FAI), which is a measure of functional 
activities after stroke (including ADL, hobbies and recreation and going out). Moderate 
correlations were also expected with the American Speech and Hearing Association 
Functional Assessment of Communication Skills (ASHA-FACS). This was because, although 
the ASHA-FACS is a measure of communication skills, it concentrates on 
functions /activities in which people use their communication skills (e. g., participating in 
conversations, using the phone, making money transactions). 
5.3.2.2.3 Discriminant validity 
A valid operational definition should separate the concept being measured from other 
concepts from which it is intended to differ (Singleton & Straits, 1999) or from dissimilar, 
unrelated concepts (Streiner & Norman, 1995). 
A HRQL measure should be different from a language impairment measure, a cognitive 
decline measure and a social support measure. Although these 3 variables may contribute to 
HRQL after stroke, they are still distinct concepts and any correlations with the SAQOL 
should be low. It was thus predicted that the Frenchay Aphasia Screening Test (FAST), the 
Raven Coloured Progressive Matrices (RCPM) and the Social Support Scale (SSS) would 
have low correlations with the average SAQOL scores. 
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Table 5.1 summarises the whole scale construct validation of the SAQOL against external 
criteria. 
Table 5-1: Construct validation of the whole SAQOL 
scale against external criteria. 
Validity 
Convergent 
Correlated Measures 
Discriminant 
SAQOL mean score 
Respondents' rating of their HRQL 
GHQ-12, FAI, ASHA-FACS 
FAST, RCPM, SSS 
In summary, within scale analyses and comparisons with external criteria were used to test 
the construct validity of the overall SAQOL. Within scale analyses comprised internal 
consistency (Cronbach's alpha ?. 70, item-total correlations >_. 30), intercorrelations between 
subdomains (ranging from 
. 
50-. 80 for closely related ones) and the corrected mean (. 30-. 80), 
and factor analysis. To test the convergent validity of the scale, ANOVA was used to 
compare the SAQOL scores of three groups of people who rated their quality of life as a lot 
worse, a little worse and the same/better than before the stroke. A number of comparisons 
with other measures were undertaken to test the SAQOL correlated measures and 
discriminant validity. No criteria were set for the absolute size of these correlations, but the 
correlations between the SAQOL and measures against which its discriminant validity was 
tested should be lower than the ones with measures against which its correlated measures 
validity was tested. The same criteria would be used to assess the construct validity of 
alternative versions of the instrument emerging from the FA. 
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5.3.2.3 Validation of the subdomains 
According to the original conceptual model of the SS-QOL, the SAQOL has 12 subdomains: 
self-care, mobility, upper extremities function, work, vision, language, thinking, personality, 
energy, family roles and social roles. Aphasia has a considerable impact on psychological and 
social aspects of life (e. g., LeDorze & Brassard, 1995; Hemsley & Code, 1996; Sarno, 1997; 
Parr et al., 1997). It was, thus, of greater interest to explore the validity of the psychosocial 
domains of the SAQOL with people with aphasia. Four of the SAQOL domains reflect 
physical disability (i. e., mobility, self-care, vision, upper extremity function). Aphasia per se 
does not affect these domains. Validation of these physical domains would require 
administering to the subjects a number of extra external measures sensitive enough to e. g., 
differentiate between self-care and upper extremities functions. This would considerably 
increase respondent burden. It was therefore decided to concentrate the subdomains' 
validation on the non-physical domains of the SAQOL. 
5.3.2.3.1 Comparisons with external criteria 
The construct validation of the language, thinking, personality, mood, energy, family roles, 
social roles and work domains of the SAQOL included at least convergent and discriminant 
or correlated measures and discriminant validation for each, as described below. 
5.3.2.3.1.1 Convergent validity 
The convergent validity of the language subdomain was tested by correlating the language 
subdomain mean score with two measures: the FAST and the ASHA-FACS. The FAST is a 
measure of language impairment covering all domains of language that may be affected by 
aphasia, i. e., comprehension, expression, reading and writing. The ASHA-FACS is a measure 
of communication disability. These two instruments are established measures used in the 
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assessment of aphasia and both have been standardised with people with aphasia. The 
language domain of the SAQOL should correlate highly with these two measures. 
The thinking domain of the SAQOL was tested against the RCPM. The RCPM assess a 
person's ability to reason by analogy, which underlines the ability to draw inferences. This 
ability appears to be one of the earliest to decline as a result of organic dysfunction (Raven et 
al., 1995). The RCPM is a valid instrument for the assessment of cognition in individuals with 
language impairments as its stimuli are pictorial symbols, no verbal responses are required 
and only minimal verbal instruction is necessary. It has been used to explore cognitive decline 
in brain damage and aphasia (e. g., Villardita, 1985). If the thinking domain of the SAQOL 
taps on cognitive processes then it should correlate highly with the RCPM. 
The convergent validity of the mood domain was assessed against the GHQ-12. The GHQ 
is a psychometrically sound measure of distress. It has been used in stroke studies and it was 
shown to have superior properties to other measures, in identifying anxiety and depression 
after stroke (studies reviewed in chapter 3, under `measures'). The 12-item version was 
chosen because it is brief thus reducing respondent burden; and it excludes all somatic items 
that could result in false-positives in people with chronic disabilities. The GHQ-12 was 
expected to have high correlations with the mood domain of the SAQOL. 
The convergent validity of the work domain was assessed against the FAI. The FAI is a 
measure of general activities of stroke patients. It includes in and outside the home activities, 
social and leisure activities and an item on work. Similarly, the work domain of the SAQOL 
covers `doing daily work around the house', ` finishing jobs', and `doing the work you used to 
do'. High correlations were anticipated between the FAI and the work subdomain of the 
SAQOL. 
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5.3.2.3.1.2 Correlations with related variables 
A number of measures of related variables were used to assess the validity of the SAQOL 
subdomains. 
Social support is a theoretically related variable to social and family roles. Social roles and 
social support seem to reflect different aspects of the concept of social health. McDowell & 
Newell (1996) point out that different measures have been developed measuring social 
support, social adjustment or the ability to perform normal roles in society, and they see 
these as contrasting ways of defining social health. In the present investigation, the 
correlations of the family and social roles domains of the SAQOL with the Social Support 
Scale (SSS) were explored. The SSS assesses the perceived availability of four types of 
support (tangible, emotional/informational, social companionship and affectionate support). 
It was hypothesized that if a person performs his/her family and social roles adequately then 
s/he is more likely to receive social support from his/her family and friends. Thus, moderate 
correlations were expected between the family and social roles domains of the SAQOL and 
the SSS. 
Studies on stroke and social support have shown that, following stroke, people experience a 
reduction in social support and social interaction (e. g., Labi et al., 1980; Angeleri et al., 1993; 
Neau et al., 1998; Trigg et al, 1999; Friedland & McColl, 1987; Fukunishi et al., 1997). This 
reduction in social support has serious implications for the well-being of stroke survivors. 
Some studies have reported an association between poor social support and psychosocial 
dysfunction including depression after stroke (Friedland & McColl, 1987; Fukunishi et al., 
1997; and Morris et al., 1991 although the association reported in this study was not 
significant). Conversely, a number of studies have provided evidence that increased social 
support after stroke has a beneficial effect on outcome. Wyller et al. (1998) reported that a 
123 
firm social network was associated with increased subjective well-being and Friedland & 
McColl (1987) found that community support had a strong protective effect against 
psychosocial dysfunction after stroke. Taking all this into account at least moderate 
correlations would be expected between the mood domain of the SAQOL and the SSS. 
The personality domain of the SAQOL includes three items: a broad item with unclear 
underlying concept ("my personality has changed"), an item on irritability and an item on 
impatience. No personality scale that primarily reflects these concepts was found and thus 
the convergent validity of the personality domain has not been tested. These concepts 
however seem to be conceptually close to mood items. The validity of the personality 
domain was explored by correlating it with the GHQ-12, expecting moderately high 
correlations. The GHQ-12 should correlate higher with the mood domain of the SAQOL 
than with the personality domain, if indeed the personality domain is conceptually distinct 
from the mood domain. 
In addition, if indeed the personality domain of the SAQOL reflects personality traits then it 
would be expected to correlate at least moderately with the SSS. Although the relationship 
between personality factors and perceptions of social support is complex, there is substantial 
evidence that amount of social support and types of perceived social support may, to some 
extent, be explained in terms of personality (Sarason & Sarason 1982; Connell & D' Augelli 
1990; Fukunishi & Rahe, 1995; Kitamura et al., 1999; Zellars & Perrewe, 2001). 
The GHQ-12 should also have moderate correlations with the thinking, social and family 
roles domains of the SAQOL. This is based on research, which has indicated that depression 
after stroke is related 
-among other things- to functional disability (e. g., Ebrahim et al, 1987; 
Burvill et al., 1997; Herrmann et al., 1998; Kotila et al., 1998; Dennis et al., 2000); social 
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inactivity (e. g., Angeleri et al., 1993; Anderson et al., 1995); and cognitive impairment (e. g., 
Anderson et al., 1995; Kauhanen et al., 1999). 
Moderate correlations were also anticipated between the GHQ-12 and the energy subdomain 
of the SAQOL. Other HRQL measures that include an energy subdomain were reviewed 
and it was found that in the SIP the `alertness behaviour' scale was under the psychosocial 
categories. In the SF-36 the `vitality' scale measured both physical and mental health 
components (McHorney et al., 1993). Still, in stroke survivors the vitality scale of the SF-36 
correlated highly with the psychological functioning domain of the EuroQol (Dorman et al., 
1999). In the NHP the `energy level' section was under the `non-physical' categories. These 
`non-physical' categories correlated highly with the GHQ in stroke survivors (Ebrahim et al., 
1986). It was, thus, anticipated that in this sample the energy subdomain would correlate 
moderately with the GHQ-12. 
The validity of the family and social roles domains of the SAQOL was also tested against the 
FAI. As has been already indicated the FAI is a measure of activities after stroke, which 
includes in and outside the home activities and social and leisure activities. The family roles 
subdomain of the SAQOL includes items on participation in family activities and effect of 
physical health on family life. The social roles subdomain includes items on social and leisure 
activities e. g., going out, doing hobbies, seeing friends. Moderate correlations were expected 
between the FAI and the family and social roles subdomains. 
Finally, the work domain of the SAQOL should correlate with the FAST and the GHQ-12. 
Research on the predictors of return to work after stroke has indicated that no aphasia 
(Black-Schaffer et al., 1990), no language understanding problems (Angeleri et al., 1993) and 
no major depression (Neau et al., 1998) were good predictors for return to work. The work 
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domain was, thus, anticipated to correlate at least moderately with severity of aphasia as 
measured by the FAST and severity of psychological distress as measured by the GHQ-12. 
5.3.2.3.1.3 Discriminant validity 
Each domain of the SAQOL is aimed at reflecting one aspect of HRQL. However as they 
reflect different aspects of the same underlying concept it is reasonable to expect that they 
will be inter-correlated. Still, each domain should have a higher correlation with an external 
measure that measures the same or a similar underlying concept than with external measures 
that measure other aspects of HRQL. For example, the language domain of the SAQOL 
should have higher correlations with the FAST and the ASHA-FACS than with the RCPM, 
the FAI and the SSS. Similarly the thinking domain should have higher correlations with the 
RCPM than with the FAST, the FAI and the SSS. The discriminant validity of the mood and 
personality domains was tested against the FAST, the ASHA-FACS, the RCPM and the FAI, 
with which they should have low correlations. The energy subdomain was anticipated to 
have low correlations with the FAST, the ASHA-FACS, the RCPM and the SSS. It was also 
expected that the family and social roles domains would correlate lower with measures of 
language ability and cognition (i. e., the FAST, the ASHA-FACS and the RCPM) than with 
measures of more related concepts such as social support, mood and activities (the SSS, 
GHQ-12 and FAI respectively). Finally, the work domain should correlate higher with 
measures of activities, mood and language abilities than with the social support measure. 
In summary, the construct validation of the SAQOL subdomains involved comparisons with 
external measures to test their convergent, correlated measures and discriminant validity 
(table 5.2). No criteria were set for the absolute size of these correlations, but the following 
direction should be observed. Each subdomain should have higher correlations with the 
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measures against which its convergent validity was tested than with the measures against 
which its correlated measures validity was tested. It should also have higher correlations with 
the measures against which its correlated measures validity was tested than with the measures 
against which its discriminant validity was tested. Similar techniques would be used to test the 
subdomains validity of any alternative versions of the SAQOL emerging from the FA. 
Subdomains 
Language 
Thinking 
Personality 
Energy 
Mood 
Family Roles 
Table 5-2: Construct validation of the SAQOL 
subdomains against external criteria. 
Validity 
Convergent Correlated measures Discriminant 
FAST, ASHA-FACS RCPM, FAI, SSS 
RCPM GHQ-12 FAST, ASHA-FACS, 
FAI, SSS 
GHQ-12, SSS FAST, ASL\-FACS, 
RCPM, FAI 
GHQ-12 FAST, ASHA-FACS, 
GHQ-12 sss 
RCPM, SSS 
FAST, ASHA-FACS, 
RCPM, FAI 
FAI, SSS, GHQ-12 FAST, ASHA-FACS, 
RCPM 
127 
Subdomains 
Social Roles 
Validity 
Convergent Correlated measures Discriminant 
FAI, SSS, GHQ-12 FAST, ASHA-FACS, 
RCPM 
Work FAI FAST, GHQ-12 SSS 
5.4 Summary 
This chapter described the methods used in the psychometric evaluation of the SAQOL. The 
acceptability of the measure was further tested and its reliability and construct validity were 
evaluated. Response rates, percentage of missing data and the distribution of scores across 
response categories were calculated to test the acceptability of the SAQOL. Reliability testing 
comprised the assessment of the internal consistency and test-retest reliability of the scale. 
Within scale analyses and comparisons with external measures were used in the construct 
validation of the scale. The within scale analyses were the assessment of the internal 
consistency of the scale, the inspection of the intercorrelations between the scale's 
subdomains and the subdomains and the scale's corrected mean, and factor analysis. FA was 
used to test whether the original 12-subdomain conceptual model of the SS-QOL held up in 
the SAQOL data and if not to derive the best factor model to describe the data. This process 
was anticipated to result in alternative versions of the SAQOL that would need to be 
assessed for their psychometric properties in the same way as the SAQOL. Validation of the 
SAQOL, subdomains consisted of comparisons with external measures to test their 
convergent validity, their correlations with related variables and their discriminant validity. 
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The results of the psychometric evaluation of the SAQOL (and its versions) are presented in 
the next chapter. 
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Chapter 6 
6 PSYCHOMETRIC EVALUATION OF THE SAQOL: RESULTS 
6.1 Respondents 
6.1.1 Recruitment 
One hundred and sixteen eligible participants were identified during the recruitment period 
and were asked to take part in the study. Ninety-five people (82%) agreed to take part in the 
study. No further information is available on the 21 people who did not take part as they did 
not give their consent for their records to be reviewed. Table 6.1 summarises the numbers of 
respondents from the different sites and the reasons why some people were unable to 
participate. 
Table 6-1: Response rates in the psychometric 
evaluation of the SAQOL. 
Eligible 
Took part 
Not 
interested 
Unable to 
consent 
Unable due 
to health 
problems 
Southwark Lambeth Queen Mary's Connect Total (%) 
22 29 36 29 116(100%) 
17 21 31 26 95 (82°/o) 
4310 7(6%) 
02103 (2.60, /0) 
02305 (4.3%) 
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Southwark Lambeth Queen Mary's Connect Total (%) 
Unable to 
establish 
contact 
Unable due 
to holiday 
plans 
1 002 (1.7%) 
00033 (2.6"10) 
Of the ninety-five people who took part to the study, 12 had such severe language problems 
(< 7/15 on the receptive domains of the FAST) that they were unable to self-report on the 
questionnaires that were used. For those participants proxy respondents were used 
(spouse/partner or other close relative or friend or main care giver). All results reported here 
are from the remaining 83 subjects. 
6.1.2 Respondents' characteristics 
Table 6.2 details the respondents' characteristics. The majority were male (62.7%) and they 
ranged in age from 21 to 92 (mean 61.67±15.47). About 43% were over 66 years old and 
15.7% were between 21 and 45. The majority of the sample was white (78.3%) and 
married/had a partner (62.6%). More details on the respondents are given in chapter 7, 
where their characteristics are discussed in relation to their HRQ, outcomes. 
Table 6-2: Respondents' characteristics 
Characteristics 
Gender 
Female 
Male 
Age 
Mean (SD) 
Range 
21-45 
N=83 Percent 
31 37.3% 
52 62.7% 
61.67 (15.47) 
21-92 
13 15.7° 
131 
Characteristics 
46-65 
66+ 
Stroke type 
Ischaemic 
Haemorrhagic 
Unknown 
Time post stroke 
Mean in years (SD) 
Range 
1-2 years post onset 
2.1-4 years post onset 
4.1+ years post onset 
Comorbidity 
None or one comorbid condition 
Two or more comorbid conditions 
Ethnic group 
Asian 
Black 
White 
Marital status 
Married 
Has partner 
Single 
Divorced or spouse died 
Socioeconomic status ( revised SEC) 
Professionals/ senior managers 
Ass. Professional/ junior managers 
Other admin. and clerical workers 
Own account non-professional 
Supervisors, technicians and related workers 
Intermediate workers 
Other workers 
Never worked/other inactive 
Employment status 
Retired before the stroke 
Inactive because of the stroke 
Some p/t or voluntary work 
Students 
N=83 Percent 
34 41" o 
36 43.4% 
36 43.4% 
16 19.3% 
31 37.3% 
3.5 (3.09) 
ly lm-20y 10m 
26 31.3% 
31 37.3% 
26 31.3% 
34 41% 
49 59% 
7 8.4% 
11 13.3% 
65 78.3% 
42 50.6% 
10 12% 
14 16.9% 
17 20.5% 
23 27.7% 
6 7.2% 
13 15.7% 
5 6% 
11 13.3% 
9 10.8% 
12 14.5% 
4 4.8% 
31 37.3% 
47 56.6% 
3 3.6% 
2 2.4% 
6.2 Acceptability 
Before presenting any results on the SAQOL data, a list of the SAQOL items has been 
reproduced here (table 6.3) for ease of reference. 
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6.2.1 Response rates 
All participants able to self-report (83) were administered the SAQOL in an interview format 
and all of them completed the whole scale. 
Table 6-3: List of SAQOL items 
Part 1 
SCI. How much trouble did you have preparing food? 
SC2. How much trouble did you have eating, for example, cutting food or swallowing? 
SC4. How much trouble did you have getting dressed? 
SC5. How much trouble did you have taking a bath or shower? 
SC8. How much trouble did you have using the toilet? 
MI. How much trouble did you have walking? 
M4. How much trouble did you have keeping your balance when bending over or reaching? 
M6. How much trouble did you have climbing stairs? 
M7. How much trouble did you have walking without stopping to rest or using a wheelchair 
without stopping to rest? 
M8. How much trouble did you have standing? 
M9. How much trouble did you have getting out of a chair? 
Wl. How much trouble did you have doing daily work around the house? 
W2. How much trouble did you have finishing jobs that you started? 
W3. How much trouble did you have doing the work you used to do? 
UEl. How much trouble did you have writing or typing, i. e. using your hand to write or type? 
UE2. How much trouble did you have putting on socks? 
UE4. How much trouble did you have doing buttons? 
UE5. How much trouble did you have doing a zip? 
UE6. How much trouble did you have opening a jar? 
VI. How much trouble did you have seeing the TV well enough to enjoy it? 
V2. How much trouble did you have seeing things you wanted to reach? 
V3. How much trouble did you have seeing things off to one side? 
L2. How much trouble did you have speaking? 
L3 How much trouble did you have speaking clearly enough to use the phone? 
L5. How much trouble did you have getting other people to understand you? 
L6. How much trouble did you have finding the word you wanted to say? 
L7. How much trouble did you have getting other people to understand you even when you 
repeated yourself? 
How much trouble did you have understanding what other people say? 
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Part 2 
T2. Did you find it hard to concentrate? 
T3. Did you find it hard to remember things? 
T4. Did you have to write things down to remember them, (or ask somebody else to write things 
down for you to remember)? 
T5. Did you find it hard to make decisions? 
P1. Did you feel irritable? 
P2. Did you feel impatient with others? 
P3. Did you feel that your personality has changed? 
MD2. Did you feel discouraged about your future? 
MD3. Did you have no interest in other people or activities? 
MD6. Did you feel withdrawn from other people? 
MD7. Did you have little confidence in yourself? 
MDB. Did you have no interest in food? 
E2. Did you feel tired most of the time? 
E3. Did you have to stop and rest often during the day? 
E4. Did you feel too tired to do what you wanted to do? 
FRS. Did you stay out of family activities that were just for fun? 
FR7. Did you feel that you were a burden to your family? 
FR8. Did you feel that your physical condition interfered with your family life? 
FR9. Did you feel that your language problems interfered with your family life? 
SRI. Did you go out less often than you would like? 
SR4. Did you do your hobbies and recreation less often than you would like? 
SR5. Did you see your friends less often than you would like? 
SR6. Did you have sex less often than you would like? 
SR7. Did you feel that your phys. condition interfered with your social life? 
SR8. Did you feel that your language problems interfered with your social life? 
6.2.2 Missing data 
The proportion of missing data was very low ranging from 0-2.4%, with only 5 items out of 
53 having any missing data. The 3 vision items (v1, v2, v3) were not applicable to a 
congenitally blind participant (1.2%). The "did you have to write things down to remember 
them" item (t4) (with verbal prompt for people with difficulty writing: "or ask somebody to 
write things down for you to remember them") was not applicable to one person who could 
not read or write (1.2%). Finally the item "did you stay out of family activities which were 
just for fun" (fry) was not applicable to 2 participants who had no family in the country 
(2.4%). Scale mean scores could be calculated for 100% of participants. 
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6.2.3 Distribution of scores 
Analysis of item endorsement frequencies showed that responses were distributed across 
response categories for most of the items. Nine items were affected by aggregate 
endorsement frequencies (AEF) at the low end of the response categories: sc2, sc8, m8, m9, 
vi, v2, v3,14, md8. This meant that, on these variables, less than 10% of the respondents 
chose the 2 lowest responses i. e., the responses that indicate trouble in that variable. One of 
these items, vl, was also affected by maximum endorsement frequencies (MEF), which 
shows that most people had "no trouble" on this variable. These findings were somewhat 
expected as the participants had their strokes a long time ago and they have either recovered 
to a certain extent in some areas or adapted to some of their disabilities. 
One item w3 "did you have trouble doing the work you used to do" was affected by AEF at 
the top end of the response categories indicating that despite their recovery, very few people 
after a stroke could go back to the work they used to do. 
In summary, 10 of the 53 items of the SAQOL did not discriminate well between 
respondents. 
6.2.4 Skewness 
As expected there were some negatively skewed items. Nine items were negatively skewed 
with values greater than 
-1: sc8, m9, ue5, v1, v2, v3,14, md3, md8. There were also two 
items, which were positively skewed, with values greater than +1: w3 and sr8. The overall 
proportion of skewed items was 20.7%, which was acceptable as it was below the set 
criterion of 25%. Table 6.4 gives a summary of the items that did not meet the acceptability 
criteria. 
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Table 6-4: SAQOL items not meeting the acceptability 
criteria 
Criterion 
Missing data 
MEF 
AEF 
Skewness 
Items 
None 
vl (ceiling effect) 
w3 (floor effect) and sc2, sc8, m8, m9, vl, v2, v3,14, md8 
sc8, m9, ue5, vl, v2, v3,14, md3, md8, w3, sr8 
6.3 Reliability 
6.3.1 Internal consistency 
Internal consistency of the whole scale (appendix 6.1): the SAQOL had an overall 
Cronbach's alpha coefficient of 
. 
93, indicating high internal consistency. Item-total 
correlations were also used to evaluate the homogeneity of the scale. They ranged from 
. 
07 to 
. 
67 with 11 items having item-total correlations below the criterion of 
. 
30. These items were: 
w3, v1, v2, v3,14,16, t4, p2, md8, sr5, sr6. 
Internal consistency of the subdomains (appendix 6.2): eight of the twelve subdomains had 
an alpha of >. 70. The work, vision, personality and family roles subdomains had alpha 
coefficients ranging from 
. 
58 to 
. 
69. Removal of certain items improved the subdomains 
internal consistency. In particular: 
  
Removal of w3 improved the work subdomain internal consistency from 
. 
58 to 
. 
67 
  
Removal of v2 improved the vision internal consistency from 
. 
68 to 
. 
76 
  
Removal of p3 improved the personality internal consistency from 
. 
61 to 
. 
71 
  
Removal of 0 improved the family roles internal consistency from 
. 
69 to 
. 
72. 
Item-total correlations within the subdomains were moderately high, with a few items failing 
the 
. 
30 criterion: w3,14, p3, sr6, sr8. 
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6.3.2 Test-retest reliability 
Test-retest reliability data were collected from 17 participants from the first recruitment site 
(Southwark and Lambeth). Appendix 6.3 presents the test-retest reliability respondents' 
characteristics. This sample of participants was similar to the overall sample in terms of age 
[mean (SD): 59.3 (16.6) as opposed to 61.6 (15.4)] and marital status (59% were in a 
relationship as opposed to 62%). There were however more male respondents (71% 
compared to 63% in the overall sample), more from ethnic minorities (35.2% compared to 
21.7%) and they tended to be within 4 years after the stroke (100% compared to 69%). They 
were also more likely to be involved in some type of activity (12% in p/t, or voluntary work 
or students, compared to 6%). Their SAQOL mean scores were similar to the overall group 
[mean (SD): 3.67 (8) compared to 3.38 (6)]. 
The SAQOL had excellent test-retest reliability as indicated by the results presented in 
appendix 6.4 (1). All subdomains had intraclass correlation coefficients (ICCs) greater than 
the criterion of >. 70 (range 
. 
84-. 99). The overall scale mean score ICC was excellent at 
. 
98. 
6.4 Validity 
6.4.1 Construct validity 
The construct validation of the SAQOL included testing first the validity of the overall scale 
and then testing the validity of the SAQOL subdomains. 
6.4.1.1 Whole scale validation: Within scale analyses 
6.4.1.1.1 Internal consistency 
The overall scale alpha was 
. 
93 indicating high internal consistency. A number of items 
however had low item-total correlations (<. 30) which suggested they did not fit well the 
underlying construct. These items were w3, vi, v2, v3,16,14, t4, p2, md8, sr5, sr6. 
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6.4.1.1.2 I ntercorrelations between subdomains 
Appendix 6.5 presents the intercorrelations between the SAQOL subdomains and between 
the subdomains and the corrected total mean. All subdomains had moderate to high 
correlations (ranging from 
. 
39 to 
. 
73) with the corrected total mean, except for the vision 
subdomain (. 26). Vision also had very low correlations with most of the other subdomains 
(nine out of eleven were <. 20). These values indicated that vision was measuring something 
different and minimally related to the other subdomains and the overall underlying construct. 
With regard to the intercorrelations of the subdomains, as anticipated the ones that measured 
physical abilities (self-care, upper extremities, mobility, work) had high correlations with one 
another (. 72-. 84) and lower correlations (. 09-. 32) with other subdomains (mood and 
personality). All intercorrelations were below the set criterion of 
. 
80 except for the one of 
self-care with upper extremities (. 84). This value indicated that these two subdomains 
measured very similar constructs and their existence as separate subdomains was 
questionable. Work also correlated highly with self-care (. 79). Other than that, there was 
some evidence of unique reliable variance indicated by reliability coefficients for most 
subdomains being greater than the subdomains' intercorrelations. 
In summary, the correlations between the subdomains and the corrected total mean score 
indicated that all except for vision contributed at least moderately to the underlying 
construct. The intercorrelations between the subdomains suggested that some of them 
measure the same or very similar concepts (self care, upper extremities, work). Thus, it was 
questionable whether there was enough evidence to support all of them as individual 
subdomains. 
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6.4.1.1.3 Factor analysis 
6.4.1.1.3.1 Strategy 1: Factor analysis commencing with all-item SAQOL 
Both a top-down and a bottom-up approach were followed, as explained in chapter 5. 
Top-down approach 
Principal Components Analysis (PCA) was undertaken within each subdomain to see 
whether each one measured one underlying component and then Principal Axis Factoring 
(PAF) was undertaken to see whether there were any items that contributed little to the 
underlying factor of each subdomain8. 
In the PCA (appendix 6.6), the Kaiser-Meyer-Olkin measure of sampling adequacy was 
acceptable (ranging from 
. 
55 to 
. 
87) and the Bartlett's test of sphericity was significant 
(p<. 001) for each subdomain. All items loaded on the first component within each 
subdomain with loadings ? 
. 
40, except for items 14 in the language domain and sr6 in the 
social roles domain (which still had loadings > 
. 
30). 
In the PAF (appendix 6.7), some items were identified that contributed little to their intended 
subdomain (i. e., loaded less than 
. 
40). These were w3 (in work), v2 (in vision), 14 (in 
language), p3 (in personality), fr9 (in family roles), sr6 and sr8 (in social roles). Most of these 
items (w3, v2, p3, fr9) had already been identified as items that adversely affected the internal 
consistency of their subdomain in our reliability (internal consistency) analyses. 
A second order FA was then performed, using the 12 subdomains' mean scores, to test 
whether a 12-factor model could be derived and if not whether the subdomains grouped into 
conceptually sound factors. PAF with varimax rotation was performed on the 12 
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subdomains' mean scores. The Kaiser-Meyer-Olkin measure of sampling adequacy was 
acceptable (. 78) and the Bartlett's test of sphericity was significant (p<. 001). A 3-factor model 
was extracted, that explained 54.4% of the variance (appendix 6.8). The vision subdomain 
did not load on any factor with values ?. 40 and two further subdomains crossloaded on two 
factors. The social roles domain loaded on factors 1 and 2 and the personality domain loaded 
on factors 2 and 3 (table 6.5). With these 2 subdomains crossloading on different factors and 
the language subdomain together with the physical domains, it was not feasible to interpret 
and name the factors. 
Table 6-5: Factors derived from PAF of subdomains' 
mean scores 
Factors 
Factor 1 
Factor 2 
Factor 3 
( ): crossloaders 
Subdomains 
self care, mobility, work, upper extremities, language, (social roles) 
(personality), mood, family roles, (social roles) 
thinking, (personality), energy 
The rogue items identified, i. e., w3, v2, p3,14, fr9, sr6 and sr8 were removed and the 
subdomains' mean scores were re-calculated. PAF with varimax rotation was run on the new 
subdomains' mean scores to see whether this would improve the model. The Kaiser-Meyer- 
Olkin measure of sampling adequacy was acceptable (. 82) and the Bartlett's test of sphericity 
was significant (p<. 001). Again, a 3-factor model was extracted, that explained 53.5% of the 
variance (appendix 6.9). This model was marginally better than the previous one, but still the 
vision subdomain did not load on any factor with values ?. 4. The mood subdomain 
crossloaded on factors 2 and 3 (table 6.6). Interpretability of the factors was a problem as in 
the previous model. 
8 Unless otherwise specified, the method of extraction for the PCA and PAP analyses is eigenvalues ? 1. 
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Table 6-6: Factors derived from PAF of subdomain 
mean scores, after removing rogue items 
Factors 
factor 1 
Factor 2 
Factor 3 
( ): crossloaders 
Subdomains 
self care, mobility, work, upper extremities, language, 
thinking, personality, energy, (mood) 
family roles, social roles, (mood) 
Overall, these results indicated that the factor model derived from using the existing 
subdomains did not reflect all the subdomains (vision contributed very little). It was also 
conceptually unclear with the language domain grouping together with the physical domains 
and at least one subdomain contributing to more than one underlying factor. Thus, the top- 
down all item FA offered limited support for a 12-subdomain model of the SAQOL. 
Bottom-up approach 
In this approach, FA commenced by carrying out a PCA of all the items to see whether they 
all loaded on the first component (appendix 6.10). The Kaiser-Meyer-Olkin measure of 
sampling adequacy was acceptable (. 61) and the Bartlett's test of sphericity was significant 
(p<. 001). Five items (v2, v3, t4, md8, sr6) loaded very low (<. 20) on the general component, 
which indicated they contributed little to the overall underlying concept. 
PAP with varimax rotation was then carried out. Fourteen factors were extracted that 
explained 65.3% of the variance (appendix 6.11). The derived model was unstable as there 
were 5 items with no loadings ?. 40 on any factor, 5 items cross loading and after factor 11 
there were only 1-2 items loading per factor. PAF with varimax rotation was then modelled 
on 12 factors to see whether the original 12-subdomain model could be replicated. The 
resulting model did not resemble the original 12-subdomain model. Only 1 item loaded on 
factor 12. It also had 5 items with no loadings ?. 40, and 3 items cross loading. The scree plot 
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(appendix 6.12) was difficult to interpret, but there seemed to be a kink after factor 4 and one 
after factor 7. Tabachnick and Fidell (2001) recommend that if one is unsure of the number 
of factors, one should perform several factor analyses, each time specifying a different 
number of factors, repeating the scree test and examining the residual correlation matrix. A 
conservative step-by-step approach was followed of extracting one less factor (11 and then 
10, etc. ) in each PAF (with varimax rotation) until the solution began to stabilise. 
The Kaiser-Meyer-Olkin measure of sampling adequacy was acceptable (. 61) and the 
Bartlett's test of sphericity was significant (p<. 001). The 11,10,9,8 factor models were all 
unstable with no or 1-2 items loading highest at the last factor and many items either 
crossloading or with no loadings ?. 40. 
The model began to stabilise on the 7-factor solution (appendix 6.13). This model was 
conceptually acceptable. Factor 1 seemed to reflect physical abilities, factor 2 mood, factor 3 
language/communication, factor 4 energy, factor 5 vision, factor 6 social roles and factor 7 
thinking. Still, the last factor only had 2 items (loading ?. 40), and there were 2 crossloaders 
(fr5, fr8) in factors 1 and 2, and 5 items with no loadings ?. 40 (sc2, sc8, w3,14, p2). These 
problems did not resolve with extracting even less factors and in order to improve and 
stabilise the model further, rogue items needed to be removed at this stage. 
The items that crossloaded and the items that had no loadings 22.40 (fr5, fr8, sc2, sc8, w3,14, 
p2) were removed and PAF with varimax rotation was repeated. The resulting 7-factor model 
still had one factor with only 2 items and rogue items (t3 was crossloading and md8 had no 
loadings 2_. 40). 
A series of further FA were undertaken until a stable factor structure was derived. The 
process followed is described in appendix 6.14. The resulting model was derived from a 39- 
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item version of the SAQOL. The Kaiser-Meyer-Olkin measure of sampling adequacy was 
acceptable (. 76) and the Bartlett's test of sphericity was significant (p<. 001). Four factors 
were extracted (table 6.7, appendix 6.15) which explained 48% of the variance. This model 
had no crossloadcrs and no items only loading <_. 40. 
Factors 
Factor 1 (physical) 
Factor 2 
(psychosocial) 
Factor 3 
(communication) 
Factor 4 (energy) 
Table 6-7: Factor structure of the 39-item SAQOL 
(SAQOL-39) 
Items 
sc1, sc4, sc5, ml, m4, m6, m7, m8, m9, w1, w2, uc1, ue2, ue4, ue5, ue6, sr7 
t5, pl, p3, md2, md3, md6, md7, fr7, srl, sr4, sr5 
12,13,15,16,17, fr9, sr8 
t4, e2, e3, c4 
In this model, items from the self-care, the mobility, the work and the upper-extremities 
domains of the SS-QOL grouped together to form an overall physical domain. The items 
from the language domain grouped with the two items that reflected the impact of language 
problems on family life (fr9) and social roles (sr8) to form a domain that was given the 
broader name of communication. The rest of the social roles domain items grouped together 
with the mood and personality items and an item on difficulty in making decisions (t5) that 
was originally under the thinking domain in the SS-QOL. This domain was seen as reflecting 
psychosocial aspects of stroke and aphasia. Lastly, the energy items grouped with the item on 
having to write things down to remember them (t4). For people with aphasia, who have 
difficulties with reading and writing, this activity may well require more energy than it would 
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for people with no such difficulties. The overall domain was therefore interpreted as 
reflecting drive and energy. 
In summary, the bottom-up all item FA of the SAQOL did not support the 12-subdomain 
model of the original SS-QOL. Instead a number of items that did not contribute well to the 
underlying structure of the instrument needed to be removed in order to derive a stable 
factor model. This resulted in a 39-item version of the SAQOL (SAQOL-39) (appendix 
6.16) with a conceptually clear and psychometrically sound 4-factor structure. 
6.4.1.1.3.2 Strategy 2: Factor analysis commencing with item reduced 
SA. QOL 
Table 6.8 summarises the criteria for item reduction and the items that failed these criteria 
and were removed. 
Table 6-8: Criteria for item reduction, items failing 
these criteria and items eliminated from SAQOL 
Criterion Items failed Items eliminated 
Missing data (<5%) None None 
MEF (<_80%) v1 v1 
AEF (>100/6) sc2, sc8, m8, m9, w3, v1, v2, v3, 14, md8 
sc2, sc8, m8, m9, w3, v1, v2, v3, 
14, md8 
Redundancy (<_75%) ml with m7, sc4 with ue2 ml, ue2 
Item-total 
correlations ?. 3 
w3, v1, v2, v3,14,16, t4, p2, 
md8, sr5, sr6 
w3, v1, v2, v3,14,16, t4, p2, md8, 
sr5, sr6 
't'his process resulted in a 36-item version of the SAQOL. PCA was carried out to see 
whether all the items loaded on the first component (appendix 6.17). The Kaiser-Meyer- 
Olkin measure of sampling adequacy was acceptable (. 80) and the Bartlett's test of sphericity 
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was significant (p<. 001). All items loaded with values >. 20 on the general component, which 
indicates that they all contribute to the overall underlying concept. 
PAF with varimax rotation was carried out to explore the underlying factor structure. Eight 
factors with eigenvalues >_ 1 were extracted in a model that explained 59.5% of the variance. 
In this model, there were only 1 or 2 items per factor after factor 5 and there were 3 
crossloaders (m4, t3, fr8) and one item that loaded <. 40 (p1). The scree plot changed 
direction after factor 4 and thus PAF with varimax rotation was repeated asking for 4 factors 
to be extracted. The resulting model (appendix 6.18) explained 48% of the variance. There 
were no crossloaders but there were 2 items with loadings <. 40 (sr1 and sr4) that also had 
very similar loadings on factors 1 and 2. To increase the interpretability of the model, these 
two items were removed and the analysis was rerun. The Kaiser-Meyer-Olkin measure of 
sampling adequacy was acceptable (. 80) and the Bartlett's test of sphericity was significant 
(p<. 001). A 4-factor model was extracted from this 34-item version of the SAQOL 
(SAQOI, 
-34, appendix 6.19) which explained 49% of the variance (appendix 6.20). This 
model was conceptually very similar to the SAQOL-39 as its factor structure indicates (table 
6.9). 
Table 6-9: Factor structure of the 34-item SAQOL 
(SAQOL-34) 
Factors 
Factor 1 
(physical) 
Factor 2 
(psychosocial) 
Factor 3 
(communication) 
Factor 4 
(energy) 
Items 
sc1, sc4, sc5, m4, m6, m7, wl, w2, uel, ue4, ue5, ue6, fr8, sr7 
t2, t5, p1, p3, md2, md3, mdG, md7, fr5, fr7 
12,13,15,17, fr9, sr8 
t3, c2, c3, e4 
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In summary, the psychometric evaluation of the SAQOL presented so far did not support a 
12-subdomain structure. The internal consistency analyses of the scale indicated that some 
items did not contribute enough to the overall scale and that some subdomains measured 
almost the same concept. In the factor analyses there were items that needed to be removed 
in order to derive a stable and interpretable factor structure. Two versions of the SAQOL 
were derived following factor analyses, the SAQOL-39 and the SAQOL-34, with similar 
factor structure but some different items. 
6.4.1.2 Whole scale validation: Comparisons with external criteria 
The planned comparisons to assess the construct validity of the whole SAQOL scale were 
also appropriate for the 2 new versions of the SAQOL. The SAQOL-39 and the SAQOL-34 
were just shorter versions of the instrument. No items were added that would considerably 
change the overall underlying concept of HRQL. The results for the 3 instruments will be 
presented in parallel. 
6.4.1.2.1 Conve, ent validity 
An indication of the overall measure's convergent validity was derived by comparing the 
SAQOL/SAQOL-39/SAQOL-34 scores of three groups of respondents: those who rated 
their HRQL as a lot worse than before the stroke (group 1), those who rated it as a little 
worse than before (group 2), and those who rated it as the same or better than before (group 
3). It was hypothesized that group 1 would have lower SAQOL/SAQOL-39/SAQOL-34 
scores than group 2, which in turn would have lower SAQOL/SAQOL-39/SAQOL-34 
scores than group 3. 
Univariate analysis of variance (ANOVA) was used to test this hypothesis. The results of the 
ANOVA for the SAQOL, the SAQOL-39 and the SAQOL-34 are reported in appendices 
146 
6.21,6.22 and 6.23 respectively. The assumptions of normality and homogeneity of variance 
were met for all three versions of the measure (Kolmogorov-Smirnof tests of normality and 
Levene's tests of equality of variance not significant, appendices 6.21,6.22 and 6.23). As 
anticipated there was a significant effect of quality of life group for SAQOL score (F(2, 
80)=11.340, p<. 001) and also for SAQOL-39 score (F(2,80)=10.609, p<. 001) and SAQOL- 
34 score (F(2,80)=11.939, p<. 001). 
These results show that the mean SAQOL/SAQOL-39/SAQOL-34 scores were 
significantly different between groups 1,2 and 3 but they do not indicate whether each group 
was significantly different from both the other two. Pairwise comparisons were therefore 
undertaken (e. g., group 1 versus group 2 and group 3, group 2 versus group 1 and group 3, 
etc. ). All comparisons were significant (p<. 05 level) for SAQOL (appendix 6.21) and 
SAQOL-39 (appendix 6.22). For SAQOL-34 the mean score of group 2 (people who scored 
their HRQL as a little worse than before the stroke) was not significantly different from 
group 3 (people who scored their HRQL as the same or better than before the stroke) 
(appendix 6.23). 
Overall, these ANOVA results offer support for the convergent validity of the SAQOL, 
SAQOL-39 and SAQOL-34 mean scores. The SAQOL-34 however is not as strong as the 
other two versions of the instrument in picking up HRQL differences between people who 
feel their HRQL is little affected by the stroke and those who feel their HRQL is not affected 
by the stroke. 
6.4.1.2.2 Correlations with related variables and disriminant validity 
It was anticipated that the SAQOL/SAQOL-39/SAQOL-34 total mean scores would have 
moderate correlations with instruments measuring related variables (GHQ-12, FAI, and 
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ASHA-FACS) and lower correlations with instruments measuring less related or unrelated 
variables (FAST, RCM and SSS). 
Table 6.10 shows the results of these comparisons. All three measures had moderate 
correlations with the related variables (. 43-. 59) and lower correlations with the less related or 
unrelated variables (19-. 31). These results offer support for the correlated measures and 
discriminant validity of all three versions of the SAQOL. 
Table 6-10: Correlations with related variables and 
discriminant validity of mean scores of SAQOL, 
SAQOI; 39, SAQOL-34. 
N=83 Correlations with related variables Discriminant validity 
GHQ-12 FAI ASHA-FACS FAST RCPM SSS 
SAQOL 
. 
58** 
. 
59** 
. 
44** 
. 
29** 
. 
29** 
. 
26* 
SAQOL-39 
. 
53** 
. 
58** 
. 
46** 
. 
31** 
. 
27* 
. 
19 
SAQOL-34 
. 
55** 
. 
55** 
. 
43** 
. 
29** 
. 
29** 
. 
22* 
**: significant at 
. 
01 level *: significant at 
. 
05 level 
In summary, the above comparisons with external criteria supported the whole scale 
construct validity of the SAQOL, the SAQOL-39 and the SAQOL-34. 
6.4.1.3 Validation of'the subdomains 
The results for the SAQOL subdomains' validation will be presented first. Then the process 
of assessing the subdomains' validity of the 2 versions of the instrument, the SAQOL-39 and 
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the SAQOL-34, that were derived from the factor analysis will be briefly presented before 
concentrating on the results for these 2 versions. 
6.4.1.3.1 Validation of the SAQOL subdomains 
Table 6.11 presents the results of the SAQOL subdomains' construct validation. No absolute 
criteria were set for the size of the correlations, but for each subdomain (i. e., within each 
row) the correlations in the second column (convergent validity) should be higher than those 
in the third column (correlated measures), which in turn should be higher than those in the 
fourth column (discriminant validity). The results supported the validity of the language, the 
work, and the energy subdomains. 
Table 6-11: Results of the construct validity of the 
SAQOL subdomains against external criteria. 
Subdomains Validity 
Convergent Correlated measures Discriminant 
FAST:. 63** RCPM:. 11 Language ASI-A-FACS:. 61** FAI:. 31** SSS:. 10 
FAST:. 03 
Thinking RCPM:. i GHQ-12:. 41** ASHA-FACS:. 09 FAI:. 18 
SSS: 
. 
20 
GI IQ-12:. 57** FAST: . 03 
Personality SSS: 
. 
40** ASHA-FACS: -. 04 RCPM: 
. 
18 
FAI:. 18 
FAST: 
-. 
09 
Energy GHQ-12:. 32** ASHA-FACS:. 02 RCPM:. 19 
SSS:. 13 
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Subdomains Validity 
Convergent Correlated measures Discriminant 
FAST: 
. 
11 
ASHA-FACS: 
. 
18 
Mood GHQ-12:. 57** SSS: 
. 
24* RCPM:. 27* 
FAI:. 20 
FAI:. 29** FAST: 
. 
12 
Family Roles SSS: 
. 
24* ASI-IA-FACS:. 21 
GHQ-12:. 41** RCPM: 
. 
31** 
FAST:. 24* 
FAI:. 37** ASHA-FACS:. 34** Social Roles SSS: 
. 
18 RCPM:. 31** GHQ-12:. 41** 
FAST: 32** 
Work FAI:. 61** GHQ-12:. 34** SSS: . 07 
**; probability significant at the 
. 
01 level *: probability significant at the 
. 
05 level 
_: 
values not supporting construct validity of subdomain in relation to other values in the same row. 
The personality subdomain correlated as highly with the GHQ-12 as the mood subdomain. 
This high correlation with a measure of emotional well-being cast doubts on whether indeed 
the personality subdomain measured something different from well-being/mood. The social 
roles subdomain had a very low correlation with the Social Support Scale and higher 
correlations with the activities measures (the FAI and the communication activities measure, 
the ASHA-FACS). It, thus, seemed to reflect social activities rather than social roles. The 
mood, the social roles and the family roles subdomains had higher than anticipated 
correlations with the cognitive measure, the RCPM. No explanation was found for these 
higher than anticipated correlations. On the contrary, the thinking subdomain had a very low 
correlation with the RCPM, which seems to indicate it measures something different from 
cognitive functioning. 
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Overall, the results of the construct validation of the SAQOL subdomains against external 
criteria did not support all of them as individual entities. In addition, for some of them, it is 
unclear what their underlying construct was (personality, thinking, social roles). 
6.4.1.3.2 Validation of the SAQOL-39 and SAQOL-34 subdomains 
These two instruments had a 4-subdomain structure. As a result, the construct validity testing 
of their 4 subdomains was different from the originally planned validation of the SAQOL 
subdomains (8 tested out of 12), which has been presented in chapter 5. Thus, the methods 
of testing the constuct validity of the SAQOL-39 and SAQOL-34 subdomains will be 
presented first and then the results. 
6.4.1.3.2.1 Methods 
The constuct validity of the SAQOL-39 and the SAQOL-34 subdomains was tested by 
exploring their correlations with external measures. No criteria were set for the absolute size 
of these correlations, but the following direction should be observed. Each subdomain 
should have higher correlations with the measures against which its convergent validity was 
tested than with the measures against which its correlated measures validity was tested. It 
should also have higher correlations with the measures against which its correlated measures 
validity was tested than with the measures against which its discriminant validity was tested. 
The construct validation of the SAQOL-39 and the SAQOL-34 subdomains is presented in 
table 6.12. In the validation of the SAQOL subdomains the validity of the physical 
subdomains was not tested. One of the reasons behind this decision was that no external 
measures sensitive enough to differentiate between self-care and upper extremities functions, 
for example, could be found. In the SAQOL-39 and SAQOL-34, however, physical items on 
self-care, mobility, hand function were grouped together into one subdomain. This allowed 
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for the testing of the construct validity of this physical domain against external measures that 
had been used already. It was hypothesized that the physical subdomain should correlate 
highly with the FAI, the measure of activities after stroke. It should also correlate moderately 
with the ASHA-FACS, the measure of activities that require communication; and the GHQ- 
12 since functional disability after stroke is related to emotional distress (e. g., Ebrahim et al, 
1987; Burvill et al., 1997; Herrmann et al., 1998; Kotila et al., 1998; Dennis et al., 2000). The 
physical subdomain should have lower correlations with unrelated measures, i. e., the FAST, 
the RCPn1 and the SSS. 
Table 6-12: Construct validation of the SAQOL-39 
and SAQOL-34 subdomains 
Validity SAQOL-39 and SAQOL-34 subdomains 
Physical Psychosocial Communication Energy 
Convergent FAI GHQ-12 FAST ASHA-FAGS 
Correlated GHQ-12 SSS 
measures ASIIA-FAGS FAI 
GHQ-12 
FAST FAST FAST RCPM 
Discriminant RCPM ASHA-FACS FAI ASHA-FACS RCPM SSS RCPM SSS SSS 
The psychosocial subdomain of the SAQOL-39 and the SAQOL-34 was tested against the 
GHQ-12, with which it should correlate highly. Moderate correlations were expected with 
measures of related constructs such as the SSS. Moderate correlations were also expected 
with the FAI since, as has been already indicated, reduced activities after stroke affect well- 
being. Lower correlations were expected with measures that assessed difficulties in one 
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particular area of functioning, such as language (FAST and ASHA-FACS) and cognition 
(xcPNI). 
The communication and the energy subdomains were tested in the same way as the language 
and the energy subdomains of the SAQOL. The communication domain should have high 
correlations with the language measures (FAST and ASHA-FACS), and low correlations with 
the RCPM, the FAI and the SSS. The energy domain should have moderate correlations with 
the GHQ-12 and lower correlations with the FAST, the ASHA-FACS, the RCPM and the 
SSS. 
6.4.1.3.2.2 Results 
Table 6.13 shows the results of the construct validation of the SAQOL-39 and SAQOL-34 
subdomains against external criteria. 
The convergent validity of the physical, psychosocial and communication domains was 
supported by high correlations with measures of the same or very similar underlying 
constructs (ranging from 
. 
55 to 
. 
67 for the SAQOL-39 and 
. 
54-. 66 for the SAQOL-34). The 
validity of the physical, psychosocial and energy domains was further supported by moderate 
correlations with measures of related constructs (. 28-. 42 for the SAQOL-39 and 
. 
26-. 43 for 
the SAQOL-34). Both measures also had good discriminant validity as indicated by lower 
correlations with measures of unrelated constructs (. 02-. 27 for the SAQOL-39 and 
. 
02-. 27 
for the SAQOL-34). Although there appears to be a slight overlap of values, within each 
subdomain correlations with similar measures (convergent validity) were higher than 
correlations with related measures (correlated measures va)idity), which in turn were higher 
than correlations with less related measures (discriminant validity). 
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Table 6-13: Results of the construct validation of the 
SAQOL-39 and SAQOL-34 subdomains 
Validity SAQOL-391 and -: i QC: )L-3'1' subdomains 
Physical Psychosocial Communication Energy 
FAI: 67** GHQ-12: 
. 
62** FAST: . 55**, .51 
ent Convey g ASHA-FACS: 
GHQ-12: 
. 
39**, 
Correlated SSS:. 28*, 
.33 GHQ-12: . 
32**, 
measures ASHA-FRCS: FAT: 
. 
31 **, 
.. 
'6 ` 
. 
42**, 1.3" 
FAST:. 12, 
. 
il. S FAST: 
-. 
10, J)'! 
FAST:. 26*, 
. 
T' ASHA-FACS: RCPM:. 16, 
. 
ASHA-FACS: 
Discriminant RCPM:. 20, 
.2" . 20, .I1 FAI:. 21,1r) . 02,. o-' SSS:. 10, 
. 
70 RCPM: 
. 
27*, SSS:. 08, 
.0 RCPM:. 14,... / SSS:. 12, 
. 
1- 
': correlations of the SAQOL-39 presented in normal font 
2: correlations of the SAQOL-34 presented in 
*: probability significant at the 
. 
05 level 
t*: probability significant at the 
. 
01 level 
Overall, our results offered good support for the construct validity of the SAQOL-39 and 
the SAQOL-34 subdomains. 
6.5 Comparison of the three SAQOL versions 
So far the results from the acceptability, reliability and validity testing of the SAQOL have 
been presented. During the factor analysis of the SAQOL two shorter versions of the 
questionnaire were derived: the SAQOL-39 and the SAQOL-34. The results of the 
comparisons of these two measures with external criteria (in their construct validity 
assessment) have also been presented. Here, the results of the acceptability, reliability and 
within scale validity analyses of the SAQOL-39 and the SAQOL-34 are presented. 
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Comparisons are drawn between the three versions of the SAQOL on all aspects of their 
acceptability, reliability and validity. Table 6.14 summarises their psychometric properties. 
6.5.1 Acceptability 
The SAQOL-39 and the SAQOL-34 had very few items affected by problematic 
endorsement frequencies (2 items of the SAQOL-39 only) and skewness (<11%). They 
compared favourably to the SAQOL, in which 21% of the items were affected by skewness 
and 10 items were affected by AEF/MEF. 
6.5.2 Reliability 
The SAQOL-39 and the SAQOL-34 had very good internal consistency (scale alpha ?. 92 
and subdomains >. 73) (appendices 6.24,6.25,6.26,6.27 ) and test-retest reliability (ICCs 
ranging from 
. 
89-. 99) (appendix 6.4 (2) and 6.4 (3)). The SAQOL also had good test-retest 
reliability (ranging from 
. 
85-. 99) and scale internal consistency (93), but 4 of its subdomains 
had poor internal consistency (<. 70). 
6.5.3 Validity 
In the construct validity testing of the instruments within scale analyses were undertaken, 
which included checking the intercorrelations between the subdomains and between the 
subdomains and the corrected total mean for too high or too low correlations and factor 
analysis. The intercorrelations between the subdomains of the SAQOL did not support the 
12-subdomain structure of the instrument. One of them (vision) had very low correlations 
with most of the subdomains (<. 20 for 9 out of 11) and the corrected total mean (26). Two 
other (self-care and upper extremities) seemed to measure the same or a very similar 
underlying construct (. 84). The factor analysis did not support the 12-subdomain structure of 
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the SAQOL either. The models that included all the SAQOI, items were hard to interpret 
and unstable (with items loading <. 4, items crossloading and factors with less than 3 items). 
Table 6-14: Psychometric properties of the SAQOL versions. 
SAQOL SAQOL-39 
Acceptability 
Missing data 
AEF, MEF 
0-2.4°40 
10 items affected* 
0-1.2% 
2 items affected 
0-2.4% 
Skewness (>±1) 
Internal consistency 
- 
scale 
Internal consistency 
- 
subdomains 
Test-retest reliability 
- 
scale 
Test-retest reliability 
- 
subdomains 
SAQOL-34 
No items affected 
11 items affected] 4 items affected 3 items affected 
(21%) (10.2%o) (8.8%) 
Reliability 
Good (. 93) 
4 domains < 
.7 
Good (. 98) 
All good (. 84-. 99) 
Good (. 93) 1 Good (. 92) 
All good (. 74-. 94) 1 All good (. 77-. 93) 
Good (. 98) 1 Good (. 99) 
All good (. 89-. 98) All good (. 90-. 98) 
Validity (within scale analyses) 
Intercorrelations between 
subdomain,; 
Self-care with upper 
ext.:. 84, too high 
All acceptable 
(. 09-. 47) 
All acceptable 
(. 06-. 47) 
Correlations ut sulr All acceptable Vision-. 26 too low 
All acceptable 
domains and mean (. 38-. 58) (. 36-. 60) 
Reduced support 4 factors (with >3 items 4 factors (with >3 items 
Factor analysis for original 12 per factor, no crossloaders, per factor, no crossloaders, 
subdomain model no items loading <. 4) no items loading <. 4) 
Validity (comparisons with external criteria) 
Scale 
- 
convergent Good Good Adequate 
Scale 
- 
correlations with Good (. 44-. 57) Good (. 45-. 58) Good (. 43-. 55) 
related measures 
Scale 
- 
discriminant Good (. 25-. 29) Good (. 19-. 31) Good (. 22-. 29) 
9Subdomains 
- 
convergent 
1 of the 4 tested 
. 
\11 good (. 55-. 67) All good (. 54-. 66) poor 
. 
06 
9 Absolute size of correlation not critical in these, as the set criterion is that, for each subdomain, correlations with similar measures 
(convergent validity) should be higher than correlations with just related measures (correlated measures validity), which should in turn be 
higher than correlations with unrelated measures (discriminant validity). 
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SAQOL SAQOL-39 SAQOL-34 
Subdomains 
- 
correlations 2 of the 7 tested All good (. 28-. 42) All good (26-. 43) 
with related measures poor (. 57, 
. 
18) 
Subdomains 
- 
3 of the 8 tested All good (. 02-. 27) All good (. 02-. 27) discriminant poor (. 27-. 34) 
Problematic areas shaded in dark grey. 
In contrast, in the SAQOL-39 all 4 of the subdomains correlated moderately with the 
corrected total mean (. 38-. 58). They also had low to moderate correlations with one another 
as anticipated (. 09-. 47) (appendix 6.28 (2)). This was also the case for the SAQOL-34 (. 06- 
. 
47). All of the SAQOL-34 subdomains also correlated moderately with the corrected total 
mean (. 40-. 60) (appendix 6.28 (1)). Overall, the intercorrelations between the subdomains 
and between the subdomains and the corrected total mean supported the 4-subdomain 
structure of the SAQOL-39 and the SAQOL-34. The factor analysis offered extra support 
for the 4-subdomain structure of the SAQOL-39 and the SAQOL-34. All the items loaded 
considerably on one factor (? 
. 
40) and there were no items crossloading to other factors. All 
the factors were conceptually clear and had >3 items. 
The construct validity of the three versions of the instrument was also assessed through 
comparisons with external criteria. The results indicated that all three versions had good 
overall scale construct validity (appendices 6.21,6.22,6.23; table 6.10). 
In terms of the validity of their subdomains, some of the SAQOL subdomains (thinking, 
personality, family and social roles) had poor construct validity. The thinking subdomain did 
not seem to reflect any cognitive processes as it correlated very low with the RCPM (. 06) but 
it had a moderate correlation with the GHQ-12 (. 41). The personality subdomain did not 
seem to reflect anything different from the mood subdomain (similar pattern of correlations 
with all external measures and identical correlations with the GHQ-12:. 57). The family roles 
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and social roles subdomains were more closely related to mood (correlations with the GHQ- 
12 for both:. 41) and cognition (correlations with the RCPM for both:. 31) than to the related 
concept of social support (correlations with the SSS: 
. 
24 and 
. 
18 respectively). These results 
suggested that there was not enough evidence to support these subdomains as individual 
entities, measuring the intended distinct concepts. 
In the SAQOL-39 and the SAQOL-34, items from the personality, mood, family roles and 
social roles SS-QOL domains were all in one subdomain, which was seen as reflecting 
psychosocial aspects. Some of the thinking items were also there (t2: difficulty concentrating 
and t5: difficulty making decisions in the SAQOL-34 and t5 in the SAQOL-39), suggesting 
that these items were more related to low mood than cognitive functioning. The thinking 
items that were about effort in remembering things (t3 and t4) grouped together with the 
energy items. Overall, the SAQOL-39 and the SAQOL-34 subdomains had very good 
construct validity, as their comparisons with external criteria suggested (table 6.13). 
The psychometric properties of the SAQOL-39 and the SAQOL-34 were very similar. Both 
instruments were also considerably shorter than the SAQOL, which would reduce 
respondent burden during administration. In terms of their conceptual cover, the SAQOL- 
34 had one item in the physical domain (fr8) on the effects of physical problems on family 
life that the SAQOL-39 did not have. Still, the SAQOL-39 had four items more than the 
SAQOL-34 in the physical domain (ml, m8, m9, ue2). The SAQOL-39 had one more item 
in the communication domain (16) on difficulties with word finding, which is commonly 
affected in people with aphasia. The SAQOL-34 had two items in the psychosocial domain 
that the SAQOL-39 did not have (t2, on difficulty concentrating and fr5, on avoiding family 
activities). Still, it was noted that fr5 was an item that 2 of the participant in the pre-test study 
had identified as difficult. Moreover, the SAQOL-39 had more items in this domain. In 
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particular, it had more items on social activities (sr1, sr4 and sr5 on going out, doing hobbies 
and seeing friends less), an area often considerably affected in people with aphasia (e. g., Parr 
et al., 1997). Overall, these results suggested that the SAQOL-39 had a greater conceptual 
depth than the SAQOL-34, without being considerably longer. 
6.6 Summary and implications of findings 
This chapter presented the results of the psychometric evaluation of the SAQOL, the 
SAQOL-39 and the SAQOL-34 on a sample of 83 people with long-term aphasia (> 1 year) 
following stroke. All 83 participants were able to complete the SAQOL in an interview 
format and missing data were minimal. The acceptability of the SAQOL was weakened by an 
uneven distribution of scores: 10 items were affected by AEF (<10%), one item was affected 
by MEF (>80%) and 21% of the items were affected by skewness. These items would not 
discriminate well between respondents. Most of these items were removed in the shorter 
versions of the SAQOL and as a result the SAQOL-39 and the SAQOL-34 had higher 
acceptability. 
The results supported the reliability and the validity of the overall SAQOL scale, but not of 
its subdomain structure. Four of the 12 subdomains (work, vision, personality and family 
roles) had poor internal consistency and three had poor overall external measures validity 
(thinking, personality, social roles). Factor analysis indicated that not all of the items 
contributed considerably to the overall score and that no stable, conceptually clear factor 
structure could be derived from all of the 53 items of the questionnaire. Two shorter 
versions of the SAQOL were derived, the SAQOL-39 and the SAQOL-34. Both these 
instruments had a stable, conceptually clear 4-factor structure and high scale and subdomain 
internal consistency, test-retest reliability and construct validity. 
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Overall, the results suggested that the SAQOL did not have adequate acceptability, reliability 
and validity with our sample of people with long-term aphasia following stroke. In contrast, 
the SAQOL-39 and the SAQOL-34 had good psychometric properties with this group of 
people. The SAQOL-39 was also broader conceptually than the SAQOL-34, without being 
considerably longer. As such, it stood out as the preferred version of the SAQOL and it was 
the version that was used in further analyses. 
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Chapter 7 
7 PREDICTORS OF HRQL: METHODS AND RESULTS 
The second research question of this project explored the predictors of HRQL in people 
with long-term aphasia following stroke. A cross sectional study was undertaken to address 
this question and the overall design of the study and the measures used have been described 
in chapter 3. This chapter concentrates on the methods used to analyse the data collected and 
the results of the analysis. 
7.1 Methods 
Multiple regression analysis was undertaken to assess the relationship between HRQL 
(dependent variable, DV) and several potential predictors (independent variables, Ns). The 
potential IVs included demographic, stroke and health related variables, variables that have 
been identified as predictors of HRQL in people with stroke and variables of theoretical 
interest. They were: age, gender, ethnic background, marital status, socioeconomic status, 
employment status (demographic variables); type of stroke, time post onset of stroke, and 
comorbidity (stroke and health related variables); and psychological distress, level of activity, 
communication disability, cognition, social support and satisfaction with services for stroke. 
HRQL, the DV, was assessed with the SAQOL-39. As has been described in chapter 3 
information on demographic, stroke and health related variables was collected from the 
participants SLT records. This information was confirmed and supplemented through a 
short case history interview with the participants. Psychological distress was measured with 
the GHQ-12, level of activity with the FAI, severity of aphasia/communication disability 
with the ASHA-FACS, cognition with the RCPM, social support with the SSS and 
satisfaction with services received for stroke with the PSI. 
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7.1.1 Multiple regression assumptions 
Multiple regression analysis requires that certain assumptions are met, in order for the model 
derived to be unbiased'° and applicable to the population of interest (Field, 2000). These 
include the ratio of cases to IVs; the absence of outliers among the IVs and on the DV; the 
absence of multicollinearity; the normality, linearity and homoscedasticity of residuals (the 
differences between obtained and predicted DV scores); the independence of errors; and the 
examination for outliers in the solution. Various procedures and diagnostic tests were 
undertaken to test these assumptions. 
There was a large number of potential predictors and a relatively modest sample size. This 
could challenge the viability of the regression analysis by reducing the cases to variables ratio. 
Tabachnick & Fidell (2001) suggest that for testing multiple correlation the simplest rule of 
thumb is n? 50 + 8m (where m is the number of IVs). To control the number of variables 
that would enter the regression model, univariate analyses were initially undertaken between 
each IV and HRQL. One-way factor ANOVA, independent t-tests and Pearson's product 
correlation coefficients were calculated depending on the nature of the IVs. The 
demographic, stroke and health variables that were not significantly associated (p > 
. 
05) with 
HRQL in univariate analyses were not entered in the regression model. It was decided that 
emotional distress/depression, reduced activities, cognitive level, aphasia, social support and 
satisfaction with stroke care would be included in the regression model, if they were 
correlated with HRQL at ap< 
. 
1. This decision was based on two main reasons. These 
variables are of theoretical interest as they have been implicated in previous research and 
their contribution to HRQL for people with aphasia needs to be assessed and better 
10 An unbiased model indicates that on average the regression model from a sample is the same as the population model (Field, 
2000) 
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understood. They are also of greater interest to care providers as they may be addressed in 
rehabilitation and be subject to intervention. 
Outliers among the IVs and on the DV were explored with Cook's distance, leverage values 
and Mahalanobis distances. Cook's distance is a measure of the influence of a case on the 
model and values greater than 1 may be outliers. Leverage gauges the influence of the 
observed value of the DV over the predicted values. If no cases exert undue influence on the 
model then all cases should be close to the average leverage value. The average leverage value 
is defined as (m+1)/n (where m is the number of IVs). Stevens (1992) criterion was followed 
where no cases should have leverage values of more than 3 times the average. Mahalanobis 
distance measures the distance of cases from the means of the IVs. It is distributed as a chi- 
square (, r) variable, with degrees of freedom equal to the IVs. To determine if any cases were 
multivariate outliers the critical 
, 
at the desired alpha level was inspected (table C. 4, p 933, 
Tabachnick & Fidell, 2001). If outliers were to be identified they should be deleted, rescored 
or the variables should be transformed (Tabachnick & Fidell, 2001). 
Absence of multicollinearity means that IVs should not be strongly correlated with one 
another. The correlation matrix of the IVs was inspected for high correlations. For absence 
of multicollinearity correlation coefficients should be below 
. 
80 (Field, 2000). The tolerance 
statistic was also used to test for multicollinearity. Its values should not be below 
.2 (Menard, 
1995). 
The normality, linearity and homoscedasticity of residuals mean that residuals are normally 
distributed about the predicted DV values, that they have a straight-line relationship with the 
predicted DV values and that the variance of residuals about the predicted DV values is the 
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same for all predicted DV values (Tabachnick & Fidell, 2001). Normality was tested by 
inspecting the histogram of the standardised residual plots and their normal probability plots. 
The histogram should look like a normal distribution (bell-shaped). The normal probability 
plots include a straight line that represents the normal distribution and dots that represent the 
residuals. These dots should he on or very close to the line. Homoscedasticity and linearity 
were tested by inspecting the scatterplot of the standardised residuals against the standardised 
predicted values of the DV. This should look like a random array of dots evenly dispersed 
around zero for homoscedasticity to be met. There should be no curve for the assumption of 
linearity to be met. 
The assumption of independence of errors states that errors of prediction (residuals) are 
independent of one another. This was tested with the Durbin-Watson statistic, which tests 
for correlations between residuals. It can vary between 0 and 4 with a value of 2 meaning that 
the residuals are uncorrelated. Values greater than 1 and less than 3 were seen as acceptable 
(Field, 2000). 
The examination for outliers in the solution identifies cases that are poorly fit by the 
regression model and lower the multiple correlation. To assess whether there were any 
outliers in the solution, cases with standardised residuals greater than an absolute value of 2 
were identified. Ninety-five per cent of standardised residuals should lie within ±2. If more 
than 5% of cases had standardised residuals with an absolute value greater than 2 then the 
model would be a poor representation of the actual data. 
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7.1.2 Multiple regression method and analyses 
With regard to regression method, standard multiple regression" was used (Tabachnick & 
Fidell, 2001). In standard multiple regression all IVs are entered in the regression equation 
simultaneously. This way, each IV is evaluated in terms of what it adds to the prediction of 
the DV that is different from the predictability afforded by all other IVs (Tabachnick & 
Fidell, 2001). This method was preferred to sequential12 and statistical regression as it suited 
best the research question: standard multiple regression is the method of choice when the 
relationship among variables is assessed and the multiple correlation among variables is 
explored (Tabachnick & Fidell, 2001). 
The initial standard multiple regression analysis identified which IVs contributed significantly 
to the regression model. Following the initial analysis, the regression was repeated this time 
excluding any variables that were statistically redundant (Field, 2000). This approach allowed 
for a smaller number of IVs to be used in the final regression model, leading to an improved 
cases to variables ratio. 
The following multiple regression analyses were undertaken. ANOVA was used to determine 
whether the R for regression was significantly different from zero. R2 was calculated to get 
the amount of variance in the DV explained by the model. The adjusted Rz was calculated to 
estimate the amount of variance in the DV explained by the model if the model had been 
derived from the population from which the sample was taken. The individual contribution 
of the IVs was assessed by inspecting their unstandardised coefficients (B). These represent 
the change in the DV associated with a unit change in the IV and t-statistics were used to 
assess whether their contribution was significant. The standardised (8) regression coefficients 
II Standard multiple regression is also known as forced entry regression. 
12 Sequential multiple regression is also known as hierarchical regression. 
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(the change in the DV associated with a standard deviation change in the IV) were calculated 
to get a better insight into the relative contribution of each IV. Squared semipartial 
correlations (sr: ') were also calculated. In standard multiple regression, sn2 for an IV is the 
amount by which R2 is reduced if that IV is removed from the regression equation. It 
represents the unique contribution of the IV to R2 (Tabachnick & Fidell, 2001). The 
difference between total variance (RZ) and unique variance (the sum of the sn2 of the IVs) was 
also calculated as it represents variance that the IVs contribute jointly to the total variance 
explained by the model. 
In summary, standard multiple regression analysis was used to assess the relative impact of a 
selected set of IVs on HRQL. Demographic, stroke and health related variables were entered 
in the regression model if they were significantly associated with HRQL (p < 
. 
05) in 
univariate analyses. Emotional distress, level of activities, communication disability, level of 
cognition, social support and satisfaction with stroke care were entered in the regression 
model if they were associated with HRQL (p < 
. 
1) in univanate analyses. The assumptions of 
multiple regression were tested. All data analyses were performed using SPSS 10.0 for 
Windows (SPSS Inc., 1999). 
7.2 Results 
7.2.1 Respondents characteristics 
The respondents were described briefly in chapter 6 and their characteristics were detailed in 
table 6.2. This table is reproduced here for ease of reference (table 7.1). 
The majority were male (62.7%) and they ranged in age from 21 to 92 (mean 61.67±15.47). 
About 43% were over 65 years old and 15.7% were between 21 and 45. The majority of the 
sample were white (78.3%) and married/had a partner (62.6%). Although almost 56% of the 
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sample were of working age (c 65) only 6% were involved in some type of work (part-time 
or voluntary work and students). No participants were in full-time work. 
Table 7-1: Respondents' characteristics 
Characteristics N=83 Percent 
31 
52 
37.3% 
62.7% 
Gender 
Female 
Male 
Age 
Mean (SD) 
Range 
21-45 
46-65 
66+ 
Stroke type 
Ischaemic 
Haemorrhagic 
Unknown 
Time post stroke 
Mean in years (SD) 
Range 
1-2 years post onset 
2.1-4 years post onset 
4.1 + years post onset 
Comorbidity 
None or one comorbid condition 
Two or more comorbid conditions 
Ethnic group 
Asian 
Black 
White 
Marital status 
Married 
Has partner 
Single 
Divorced or spouse died 
Socioeconomic status ( revised SEC) 
Professionals/ senior managers 
Ass. Professional/ junior managers 
Other admin. and clerical workers 
Own account non-professional 
Supervisors, technicians and related workers 
Intermediate workers 
Other workers 
Never worked/other inactive 
Employment status 
Retired before the stroke 
61.67 (15.47) 
21-92 
13 15.7% 
34 41% 
36 43.4% 
36 43.4% 
16 19.3% 
31 37.3% 
3.5 (3.09) 
ly lm-20y 10m 
26 31.3% 
31 37.3% 
26 31.3% 
34 41% 
49 59 
7 B. 
-Fý ', 
11 13.3% 
65 78.3% 
42 50.6% 
10 12% 
14 16.9% 
17 20.5% 
23 27.7% 
6 7.2% 
13 15.7% 
5 6% 
11 13.3% 
9 10.8% 
12 14.5% 
4 4.8% 
31 37.3°'o 
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Characteristics N=83 Percent 
Inactive because of the stroke 47 56.6°'o 
Some p/t or voluntary work 3 3.6" '0 
Students 2 2.4% 
Participants' socioeconomic class was determined by their last occupation before the stroke, 
using the collapsed version of the socioeconomic classification (SEC). According to this, 
approximately 35% were professionals and managers, 35% were other administrative and 
clerical workers, or own account non-professional and supervisors, or technicians and related 
workers, 25% were intermediate or other workers and 5% had never worked. 
Data on the type of stroke the respondents had suffered were available for about 63%. The 
majority of them had suffered an ischaemic stroke (43.4% of the whole sample) and the rest 
had suffered a haemorrhagic stroke (19.3% of the whole sample). In terms of time post 
stroke, 31.3% were 1-2 years post stroke, 37.3% were more than 2 years and 31.3% were 
more than 4 years after the stroke. In terms of other, apart from stroke, health problems, the 
respondents got a score for number of comorbid conditions ranging from 0 to 4. Of the 83 
participants, 12 (14.5%) had no comorbid conditions, 22 (26.5%) had 1,23 (27.7%) had 2,18 
(21.7%) had 3 and 8 (9.6%) had 4 or more comorbid conditions. 
7.2.2 Univariate analyses 
HRQL as measured by the SAQOL-39 was normally distributed (Kolmogorov-Smirnov test 
ns at p< 
. 
2) with a mean (SD) of 3.27(. 7) and a median of 3.26 and scores ranging from 1.72 
to 4.46. Univariate analyses were used to assess the relations between HRQL and 
demographic, stroke-related, health-related and other variables. 
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7.2.2.1 Demographic variables 
Age was significantly correlated with the mean SAQOL-39 scores (r = 
-. 
27, p<. 05) with 
increasing age resulting in poorer HRQL scores. There were no significant differences 
between men and women in their SAQOL-39 scores («81) = 
. 
15, p< 
. 
88, ns). Univariate 
ANOVA was used to assess whether SAQOL-39 scores were significantly different between 
different ethnic groups (Asian, Black and White). The results were not significant (F(2,80) = 
1.46, pS 
. 
24, ns). The respondents were then divided into two ethnic groups: white versus all 
other. They were compared with independent t-test and again there was no significant 
difference between them (1(81) = 1.52, p <_ 
. 
13, ns). 
A number of analyses were undertaken to explore whether marital status had an effect on 
HRQL in people with aphasia. First, 4 groups (married, has partner, single, divorced or 
spouse/partner died) were compared on their SAQOL-39 scores using ANOVA (F(3,79) = 
. 
56, p <_ 
. 
64, ns). Then independent t-tests were used to compare those in a relationship 
(married, has partner) versus those not in a relationship (single, divorced or spouse/partner 
died) (t(81) 
_ 
-. 
18, p <_ 
. 
85, ns) and those married versus all other («81) = 
. 
57, p <_ 
. 
57, ns). 
None of these comparisons yielded significant results. 
The SAQOL-39 scores of the 8 SEC groups were compared using ANOVA and no 
significant differences were found (F(7,75) = 
. 
64, p< 
. 
72, ns). As some of the groups 
included only a few cases, closely related groups (e. g., professionals/senior managers and 
associated professionals /junior managers) were combined to form 4 groups, which were 
compared using ANOVA. The results were not significant (F(3,79) = 
. 
92, p 
. 
43, ns). The 
effect of current employment status was explored by comparing the SAQOL-39 scores of 3 
groups of people (retired, inactive because of the stroke and part-time/voluntary 
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work/students) with ANOVA. The results were not significant (F(2,80) = 2.19, p : SS . 12, ns). 
The `inactive because of the stroke' group included 11 people beyond retirement age (> 65). 
To assess whether the impact of inability to work was more significant for people of working 
age, these comparisons were repeated with only the participants of age : 565 (n=47, retired=6, 
inactive because of the stroke=36, some part-time or voluntary work or students=5). The 
results were not significant (F(2,44) =1 
. 
17, p< 
. 
32, ns). 
In summary, the only demographic variable that was significantly associated with HRQL was 
age, with increased age associated with poorer HRQL. Gender, ethnic background, marital 
status, socioeconomic status and employment status were not significantly associated with 
HRQL in this group of people with aphasia. These variables were not included in further 
analyses. 
7.2.2.2 Stroke-related and other health variables 
Participants were divided in two groups according to the type of stroke they had suffered 
(ischaemic versus haemorrhagic). The SAQOL-39 scores of these two groups were 
compared with independent t-test and the results were not significant («50) = 
-1.22, p <_ 
. 
23, 
ns). 
Time post onset was correlated with the SAQOL-39 scores and the results were not 
significant (r = 
. 
10, p <_ 
. 
37, ns). To explore further whether time post onset might be 
associated with different levels of HRQL, the participants were grouped according to their 
time post stroke in two different ways. First, they were divided into two groups (1-2 years 
post onset versus more than 2 years post onset) and their SAQOL-39 scores were compared 
with independent t-test (1(81) _ 
. 
80, p <_ 
. 
43, ns). Then they were divided into 3 groups (1-2 
years post onset, 2.1-4 years post onset and 4.1+ years post onset) and their SAQOL-39 
170 
scores were compared with ANOVA (F(2,80) = 
. 
55, p <_ 
. 
58, ns). None of these statistics was 
significant. 
To explore whether the presence of other 
-apart from stroke- long-term health problems 
affected participants HRQL, participants were divided into two groups: those with no or 1 
comorbid condition and those with 2 or more. The SAQOL-39 scores of these two groups 
were compared with independent t-tests. The results were significant (t(81) = 2.78, p< 
. 
01), 
indicating that people with more long-term health problems had poorer HRQL. 
In summary, the stroke variables explored in this study (type of stroke and time post onset) 
were not significantly associated with the participants HRQL. Comorbidity was significantly 
and negatively correlated with HRQL. This variable was included in the subsequent multiple 
regression analysis. 
7.2.2.3 Other variables 
Participants' scores on the measures assessing depression/emotional distress (GHQ-12), 
level of activities (FAI), communication disability (ASHA-FACS), cognitive decline (RCPM), 
social support (SSS) and satisfaction with stroke care (PSI) were correlated with their HRQL 
(SAQOL-39) scores. For the GHQ-12, the scores were re-coded so that high scores were 
good scores (i. e., indicative of low emotional distress). The total scores were used for the 
FAI. There was one item in the FAI that asked about gardening and was not applicable to 
30% or the respondents who did not have a garden. Only one other item had missing data in 
the FAI (1.2%). Missing data were imputed for each case, using the case's mean (missing data 
for each case ranged from 0-13.3%). The total scores were used for the PSI and the average 
scores for the ASHA-FACS and the SSS as recommended by the authors. The RCPM scores 
were converted to Standard Progressive Matrices (SPM) grades (Raven et al., 2000). The SPM 
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grades range from 1-5 and they represent percentile ranks. SPM grades were also re-coded so 
that 5 was `intellectually superior', at or above the 95`h percentile and 1 was `intellectually 
impaired', at or below the 5`h percentile. Descriptive statistics for these measures are 
presented in appendix 7.1 ". 
The results suggested that HRQL was significantly poorer in people with high emotional 
distress (p<. 01), high communication disability (p<. 01), low activity level (P<. O1) and low 
cognitive level (p<. 05) (table 7.2). High levels of social support were somewhat associated 
with better HRQL (the results approached significance with p< . 08). All these variables were 
entered in the subsequent multiple regression analysis. Satisfaction with stroke care was not 
significantly associated with HRQL. This variable was not used in subsequent analyses. 
Table 7-2: Correlations of SAQOL-39 with GHQ-12, 
FAI, ASHA-FACS, SPM grade, SSS and PSI. 
GHQ-12 FAI ASHA-FACS SPM grade SSS PSI 
Pcarson's 
. 
53v 
. 
581+' 
. 
4611" 
. 
27' 
. 
19° 
. 
10 
correlation SAQOL-39 jig. (two-tafled 
. 
000 
. 
000 
. 
000 
. 
014 
. 
08 
. 
365 
N 83 83 83 82 83 82 
***p<. 001; *p<. 05; 0 p<. 1 (2-tailed) 
7.2.3 Multiple regression analysis 
Multiple regression analysis was performed to assess the relationship between the DV, 
HRQL, as expressed by the SAQOL-39 mean scores and selected IVs. The IVs were age, 
comorbidity, emotional distress (GHQ-12), activity level (FAI), communication disability 
(ASHA-FACS), cognitive level (SPM grade) and social support (SSS). Comorbidity was the 
only categorical variable and to enter the regression equation a dummy variable was created, 
where 0 was `no or 1 comorbid condition' and 1 was `2 or more comorbid conditions'. 
ý; Note that there are no distributional assumptions about IVs in multiple regression (Tabachnick & Fidell, 2001). 
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7.2.3.1 Multiple regression assumptions 
The cases to variables ratio was tested, using the formula n? 50 + Sm. There were 7 IVs (m) 
and n= 83, which meant that the desirable cases to variables ratio was not met (83 < 106) in 
the first regression analysis. 
Evaluation of the rest of the regression assumptions indicated that no transformation of 
variables was necessary. There were no outliers among IVs and on the DV: there were no 
particularly influential cases (maximum Cook's distance = 
. 
155, i. e., there were no values >1); 
the average leverage ((m+1)/n) was 0.09 and the maximum centered leverage was 
. 
275 which is 
below (3(m+1)/n) as recommended by Stevens (1992); using a p<. 001 criterion for 
Mahalanobis distance, there were no multivariate outliers among the cases (max = 22.304 < 
critical for 7df at 24.322). 
There was absence of multicollinearity among IVs. In the correlation matrix of all the 
predictors, there were no values greater than 
. 
60 (table 7.3). All tolerance values met the set 
criterion and they were >. 20 (appendix 7.2, under coefficients: collinearity statistics). 
Inspection of the histogram of the standardised residual plots and their normal probability 
plots indicated that the residuals were normally distributed (appendix 7.3). Inspection of the 
scatterplot of the standardised residuals versus the standardised predicted values of the DV 
indicated that the assumptions of homoscedasticity and linearity were met (appendix 7.3). 
The errors of prediction were independent of one another (Durbin-Watson test of 
independence of errors = 2.09). 
Cases with standardised residuals greater than an absolute value of 2 were identified to see 
whether there were any outliers in the solution. Only 3 cases were found with standardised 
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residuals greater than an absolute value of 2 (2.50, -2.25 and 2.35). The model was a good 
representation of the data as more than 95% (96.34%) of residuals were within ±2. 
Table 7-3: Testing for multicollinearity: correlations 
between the IVs of the multiple regression model 
ASHA-FACS 
FAI 
GHQ-12 
SPM grade 
SSS 
COMORB. 
AGE 
ASHA-FACS FAI GHQ-12 SPM grade SSS COMORB. AGE 
earson. 5961' 
. 
102 
. 
401** 
-. 
076 
. 
014 
-. 
271+ 
Correlation 
83 83 82 83 83 83 
)carson 59G** 
- . 
266* 
. 
239* 
. 
028 
-. 
106 
-. 
334** 
Correlation 
N 83 83 82 83 83 83 
Pearson 102 
. 
266* 
- 
. 
179 
. 
425** 
-. 
241* 
-. 
269* 
Correlation 
83 83 82 83 83 83 
fPcarson 
. 
401** 
. 
239* 
. 
179 
- 
. 
111 
-. 
062 
-. 
312** 
Correlation 
N 82 82 82 82 82 82 
Pearson 
-070 . 028 . 425** 
. 
111 
- 
. 
023 
-. 
112 
Correlation 
N 83 83 83 82 83 83 
Pearson 
014 
-. 
106 
-. 
241* 
-. 
062 
. 
023 
- 
. 
368** 
Correlation 
83 83 83 82 83 83 
Pearson 271* 
-. 
334** 
-. 
269* 
-. 
312** 
-. 
112 
. 
368** 
- Correlation 
ti 83 83 83 82 83 83 
I4p<. Ol; `p<. 05 (2-tailed) 
In summary, the desirable cases to variables ratio was not met, in the first regression analysis. 
The assumptions of normality, linearity, homoscedasticity and independence of residuals 
were met. There were no outliers among the IVs and on the DV and acceptable levels of 
outliers in the solution. There was no multicollinearity of the IVs. Overall, no transformation 
of variables was needed for the multiple regression analysis. 
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7.2.3.2 Standard multiple regression results 
Table 7.4 displays a summary of the regression model, including the adjusted R2, the R2 
change, the unstandardised (B) and the standardised (fi) regression coefficients, the t-statistics 
and the probability levels. The overall model accounted for 51% (adjusted R2=. 51) of the 
variance in the SAQOL-39 scores. R for regression was significantly different from 
with F(7,74) = 13.260, p< 
. 
001. 
Predictors 
(Constant) 
ASHA-FACS 
FAI 
GHQ-12 
SPM grade 
SSS 
Comorbidity 
Age 
Table 7-4: Summary of standard multiple regression analysis of 
the relation of HRQL with correlated predictors. 
[Adjusted R2 R2 Change B 
51*** 
Dependent Variable: S: 1QOL-39 mean 
***p<. 001; "p<. 01; 'p<. 05 
. 
5G*** 
Q t 
. 
63 1.09 
. 
18 
. 
22 2.15* 
2.531 E-02 
. 
36 3.52** 
7.823E-02 
. 
35 3.81 ** 
3.430E-02 
. 
04 
. 
51 
4.563E-02 
. 
06 
. 
71 
-. 
30 
-. 
21 
-2.48* 
4.869E-03 
. 
11 1.17 
zero, 
Inspection of the B coefficients showed that emotional distress (GHQ-12) (t(74) = 3.81, 
p<. 001), activity level (FAI) (t(74) = 3.52, p=. 001), communication disability (ASHA-FACS) 
(1(74) = 2.147, p<. 05) and comorbidity (t(74) = 
-2.48, p<. 05) were all significant predictors of 
HRQL (SAQOI, 39). The # coefficients allow for the direct comparison of the predictors 
and they indicated that the most important predictors were activity level and distress, 
followed by communication disability and comorbidity. Three variables, cognition (SPM 
grade), social support (SSS) and age, were not significant predictors. Inspection of the 95% 
confidence intervals for the IVs showed that for these three variables the confidence 
intervals included zero (appendix 7.2, under coefficients: 95% confidence intervals for B). 
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This is further evidence that these three variables weaken the overall model, as in some 
samples they have a negative relationship with HRQL and in others they have a positive 
relationship. For example, low cognitive level was associated with good HRQL in some cases 
and poor HRQL in others. 
A second regression analysis was run including only the significant predictors (i. e., emotional 
distress, activity level, communication disability and comorbidity). This model was stronger 
as all the assumptions were met including the recommended cases-to-variables ratio where n 
>_ 50 + 8m, n? 50+(8.4), n? 82 and here n=83. Details of the regression assumptions for the 
second regression analysis are presented in appendix 7.4. 
This model accounted for 52% (adjusted Rz=. 52) of the variance in the SAQOL-39 scores. R 
for regression was significantly different from zero, with F(4,78) = 23.37, p< 
. 
001. B 
coefficients showed that emotional distress (t(78) = 4.62, p<. 001), activity level (1(78) = 3.40, 
p=. 001), communication disability (1(78) = 2.29, p<. 05) and comorbidity (t(78) _ 
-2.18, 
p<. 05) were all significant predictors of HRQL (table 7.5). 
Table 7-5: Summary of 2nd standard multiple regression analysis 
of the relation of HRQL with correlated predictors. 
Predictors [Adjusted R2 R2 Change B jq t 
((. (instant) 1.17 2.89xw 
ASHA-FAGS 
. 
17 
. 
22 2.29* 
FAI 
. 
52*** 
. 
54*** 2.38E-02 
. 
34 3.40*** 
GHQ-12 8.30E-02 
. 
38 4.62*** 
Comorbidi 
-. 
24 
-. 
17 
-2.18* 
Dependent Variable: SAQOL-39 mean 
***p<_. 001; **p<. 01; *p<. 05 
The semipartial correlations of the IVs (appendix 7.5, under coefficients: correlation) were 
squared (. 352+. 262+. 182+. 172) and deducted from the R2 (. 54) to estimate the unique and 
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shared variance of the IVs. The unique variance of the Ns was 
. 
12 for emotional distress, 
. 
07 
for activity level, 
. 
03 for communication disability and 
. 
03 for comorbidity. For all four of 
them it was 
. 
25. All together they contributed another (. 54 
-. 
25) 
. 
29 in shared variability. 
In summary, high emotional distress, low activity level, high communication disability and 
high comorbidity were significant predictors of poorer HRQL. These variables accounted for 
52% (adjusted) of the variance of the SAQOL-39. 
7.3 Summary 
Multiple regression analysis was undertaken to explore what were the main predictors of 
HRQL in people with chronic aphasia following stroke. The potential Ns were: a) 
demographic variables: age, gender, ethnic background, marital status, socioeconomic status, 
employment status; b) stroke and health related variables: type of stroke, time post onset of 
stroke, and number of other long-term health conditions (comorbidity); and c) other 
variables: psychological distress, level of activity, severity of aphasia, cognition, social support 
and satisfaction with services received for stroke. Univariate analyses were undertaken to 
determine which IVs would enter the regression model. The assumptions of regression were 
tested and the standard multiple regression method was used. The regression analysis was run 
twice, the second run including only the significant predictors of the first run. In the second 
model all the set assumptions of multiple regression were met. The significant predictors of 
HRQL in people with chronic aphasia following stroke were emotional distress, activity level, 
communication disability and comorbidity. These predictors accounted for 52% (adjusted) of 
the variance of the HRQL scores. 
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Chapter 8 
8 DISCUSSION 
This chapter begins with discussing the overall strengths and limitations of the study. Then 
the methodology and the results of the two research questions addressed in this study, 
namely a) the development of the SAQOL and the psychometric evaluation of the three 
versions of the instrument and b) the assessment of the predictors of HRQL in people with 
chronic aphasia after stroke, are discussed. Suggestions for future research are also discussed 
in the context of each research question and the chapter closes with the overall conclusions 
of this study. 
8.1 Study strengths 
8.1.1 Conceptual clarity 
HRQL is a concept that has attracted a lot of attention in recent years. Still, an overall 
accepted definition is elusive. For the purposes of health care evaluation, HRQL can be seen 
as reflecting the impact of a health state on a person's ability to lead a fu filling life (Bullinger et al., 
1993) and as incorporating the person's subjective valuation of his/her physical, mental/ emotional, 
family and social functioning (Berzon et al., 1993; Hays et al. 1993; de Haan et al. 1993). A main 
strength of this definition is that it incorporates the areas identified by people with long-term 
disabilities as most affected by their illnesses, namely physical/ functional and social aspects 
(including performing roles) of life (Bowling, 1995b). It is endorsed by the International 
Society for Quality of Life Research (ISOQOL). This definition was followed in the current 
study. In reviewing the relevant literature, differences in the conceptualisation of HRQL were 
highlighted wherever possible. 
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Still, it is acknowledged that more research is needed in order to refine, define and 
understand the concept of HRQL better. Hunt (1997) argues for pure research in this area. 
She also argues for a second type of research, which focuses on eliciting the patients' views 
on their medical treatments. She suggests that a very clear distinction should be maintained 
between these two undertakings. 
8.1.2 Recruitment 
A potential source of error in survey research is non-response bias: if the respondents differ 
from the non-respondents in an important or systematic way, then the sample may not be 
representative of the population targeted (Singleton & Straits, 1999). Several steps were 
undertaken, as recommended (Fowler, 1993; Singleton & Straits, 1999), to increase response 
rates and avoid this bias. 
During recruiting and giving information on the project to eligible participants, personal 
contact allowed the interviewer to enlist the participants' cooperation more effectively. Initial 
contact involved sending personalised letters to people and following-up with as many phone 
calls as necessary, in order to give preliminary information on the project and arrange a time 
to meet. In the first face-to-face contact the interviewer had the chance to check participants' 
understanding and readily answer their questions or concerns. Every effort was made to 
make it clear to participants that their help was important and to explain how it would be 
useful; to ensure confidentiality; and to clarify that the participants would not be threatened 
by the tasks or the uses to which the data would be put (Fowler, 1993). To reduce non- 
response resulting from lack of availability, the interviewer had a flexible schedule and visited 
participants at times that were convenient to them. 
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All this resulted in a high response rate (82%). There is no agreed-upon standard for a 
minimum acceptable response rate. Fowler (1993) acknowledges that even well conducted 
surveys often have a response rate of 60-75% and quotes a standard set by the Office of 
Management and Budget (which reviews surveys done under contract to the USA 
government) of a minimum of 75%. Singleton & Straits (1999) recommend a 70% response 
rate as the minimally acceptable for interview surveys. This study's high response rate was 
well above these figures and should have at least partly offset the potential for non-response 
bias. 
8.1.3 Mode of administration 
All data collection was done through face-to-face interviewing. This had several advantages 
in particular in relation to the population under study. Face-to-face interviewing is 
particularly recommended with respondents who may have difficulty understanding the items 
of the questionnaires used (Streiner & Norman, 1995), as people with aphasia may have. The 
clinical training of the interviewer as a SLT ensured that she could facilitate the respondents' 
understanding of the items and expressing of their responses. 
This mode of administration also eliminated another source of systematic non-response bias 
during data collection. In surveys, and postal surveys in particular, highly educated 
respondents are more likely to cooperate than poorly educated ones and the case is similar 
for people who have strong views about the issue under study (Singleton & Straits, 1999). In 
this study all participants who agreed to take part and were able to self-report were 
interviewed and completed all the assessments in a uniform manner. 
Face-to-face interviewing also eliminated withdrawal bias. This arises when participants who 
withdraw from a study differ systematically from those who remain (Sackett, 1979). It can 
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occur in postal surveys, for example, if some people fail to return a follow-up questionnaire. 
In this study, all respondents were visited as required to complete all the assessments and no 
respondents withdrew. 
The interviewer could also make sure that the respondents did not miss answering some 
items. This may happen by mistake or because the respondent is not sure what the items 
require or for other reasons, like boredom and tiredness. The interviewer made sure all the 
items were asked and clarified what was required wherever necessary. She also made sure that 
the process was not too long or too tiring for the respondents and that they got breaks when 
they needed them or an extra visit. 
Other practical benefits of face-to-face interviewing included the following. The interviewer 
made sure that the person who actually responded was the targeted participant. She skipped 
questions that did not need to be asked to all participants with ease (e. g., items m4 and m5 in 
the SAQOL or some questions in the PSI) and without the confusion that `skip patterns' 
often cause in self-administered questionnaires (Streiner & Norman, 1995). She also made 
sure that all participants did all the questionnaires and all the questions within them in the 
same order, which ensured a uniform administration. Thus, it could be assumed that 
differences in answers could be attributed to differences in the respondents rather than to 
differences in the stimuli (e. g., the order of the questions, misreading the questions etc. ) 
(Fowler, 1993). 
8.1.4 Accessibility of materials 
One of the main problems in applying the results of stroke studies to the subgroup of stroke 
people with aphasia is that people with aphasia were treated and assessed differently from the 
other respondents in these studies. As it has been described in chapter 2, in some studies 
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some people with aphasia were excluded (those with severe aphasia), or all of them were 
excluded or proxy respondents were used for some of them (those with severe aphasia). 
From a different perspective, HRQL is a highly subjective concept and as such, the people 
most qualified to report on it are the people themselves who are being assessed. 
These two reasons necessitate assessing the HRQL of people with aphasia with measures 
that are accessible to them. This approach was followed in this study. The chosen measures 
were as far as possible linguistically straightforward and could be interview administered. In 
addition, they did not have a standardised administration. This way their presentation could 
be modified, without changing their content, in order to make them more communicatively 
accessible to people with aphasia. 
Making all material used accessible to people with aphasia in combination with interviewing 
them in order to facilitate them further resulted in the collection of a rich pool of data from 
people with aphasia. This study, to the best of our knowledge, is the largest study of the 
HRQL of people with aphasia based on self-report data. 
8.1.5 Dealing with sensitive issues 
During the interviews with the respondents some sensitive issues were raised. People 
discussed their current concerns and fears, e. g., fears of having another stroke or concerns 
about getting worse after completing therapies. Some people indicated they were feeling 
depressed or increasingly worried and anxious or socially isolated. Some felt they had nobody 
to talk to or to help them with these feelings. Some complained about lack of treatment or 
follow-up for their disabilities. 
It is essential for researchers who interview people with long-term disabilities to have 
experience in dealing with sensitive issues. In this study, the interviewer's background as a 
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therapist facilitated her in dealing with sensitivity and compassion with the issues raised by 
the respondents rather than treating them as just a source of information for the study. 
Information on settings that could provide potentially useful services for them were made 
available to participants. They were offered the option of either the researcher referring them 
to a selected service or contacting the service they wished directly themselves. Wherever 
necessary, the respondents were asked whether they wished their GP or other professionals 
involved in their care to be informed of their concerns. This approach resulted in about 10 
participants being put in contact with people/services/schemes (e. g., self-help groups, 
counselling for people with aphasia, conversation partners, GP's and other health 
professionals) that could help them with a previously unidentified problem. 
8.2 Study limitations 
8.2.1 Selection bias 
Selection bias refers to error due to systematic differences in characteristics between those 
who are selected for study and those who are not (Sackett, 1979). In the pilot and pre-test 
parts of this study, during the development of the SAQOL, convenience sampling was 
undertaken rather than random sampling. In convenience sampling, the researcher selects a 
requisite number of participants from cases that are readily available (Singleton & Straits, 
1999). This method of sampling limits the generalisability of the findings to the group 
studied. This method was adopted for practical reasons, i. e., because it was quick and easy 
and offered immediate access to respondents. Singleton & Straits (1999) suggest that if the 
research is at an early stage and generalisability is not an issue, then convenience sampling 
may be perfectly acceptable. 
Probability sampling was used during the psychometric evaluation of the SAQOL versions 
and the assessment of the predictors of HRQL in people with aphasia. Probability sampling 
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is based on a process of random selection, which gives each case in the population an equal 
chance of being included in the sample. With this type of sampling, one knows to which 
population the sample may be generalised as well as the limits of generalisability (Singleton & 
Straits, 1999). 
With regard to the specific type of probability sampling, cluster sampling was used, in which 
clusters of cases were initially identified (community SLT services and Connect) and then 
within these clusters all identified eligible participants were asked to take part. This type of 
sampling was dictated by the fact that there are no lists of all people with chronic aphasia 
available (in order to use simple or stratified random sampling). Even available stroke 
registers may not include accurate information for people with aphasia. An additional ethical 
consideration is that they tend to be over-researched14. Thus, the most feasible way to 
identify people in this population was to recruit from settings that provide services for people 
with chronic aphasia. 
A selection bias here may arise from the fact that people with chronic aphasia who have 
never received or no longer receive SLT are not reached. To address this issue at least partly, 
people from the discharged lists (last 6 months) of the approached settings were also 
included in this study. Still it is acknowledged, that if this subgroup of people with aphasia 
have different characteristics from the people with aphasia who are referred to SLT, then 
selection bias would arise. 
An alternative sampling technique to capture people with chronic aphasia in the population 
would be to recruit through GP's. This method has two main disadvantages. First, due to the 
low prevalence of aphasia it would have been necessary to recruit from numerous GP's in 
14 Personal communication with Charles Wolfe, developer of the South London research register 
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order to get the number of people with aphasia required for this study. Given the resources 
and the time scale of this study, this was not feasible. Second, even if it were feasible, GP's 
do not have specialist knowledge of aphasia and therefore they may not identify some people 
with aphasia, especially those with mild expressive problems. This method, therefore, is also 
susceptible to selection bias. 
8.2.2 Generalisability of results 
The population under study was people with chronic aphasia following stroke. To judge the 
generalisability of the findings of this study, the respondents' characteristics are compared to 
available information on the characteristics of the stroke population in England, as there is 
no available information in particular for people with aphasia. 
Stroke in England has a higher prevalence in people from manual social classes (Department 
of Health, 1998). Participants in this study were recruited from sites in the Southeast of 
England. The South of England is generally considered to be more affluent than the North 
(Office of National Statistics, 2000). In this study, there was a tendency for respondents to 
come from the higher socio-economic classes (57% from non-manual social classes and 35% 
managers or professionals). This probably reflects the geographical area from which they 
were drawn. Still, it limits the applicability of the results to the overall population of people 
with chronic aphasia following stroke in England. 
Stroke is more common in men (Department of Health, 1998). In this sample about 63% of 
the participants were male. In South London, 24% of the population is Black or Asian 
(Stewart et al., 1999) and in this sample about 22% were Black or Asian. Stroke is also more 
common in older people and in this sample almost 44% of the participants were over 65. 
The incidence of stroke is much lower in younger people with only 6.3% of all strokes being 
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below the age of 45 in South London (Stewart et al., 1999). In this study, it was aimed to 
recruit more young people in order to have enough numbers to explore the effect of age as a 
predictor of HRQL. As a result about 15% were at or below 45. 
In summary, the participants were varied in terms of age, gender and ethnic background. The 
results of this study should generalise well to the population of people with chronic aphasia 
living in the Southeast of England. The high representation of higher socio-economic classes 
and the potential selection bias of missing the hard to reach subjects mean that the 
generalisability of the results to the overall population of people with chronic aphasia in 
England can be questioned. 
8.2.3 Interviewer bias, social desirability and faking good' 
Despite its numerous advantages, interview administration has the potential to lead to 
interviewer bias. Interviewer bias refers to systematic differences in soliciting, recording and 
interpreting information from subjects (Hennekens & Buring, 1987). Systematic differences 
in recording and interpreting information are likely to occur due to differences between 
different interviewers (inter-interviewer bias). In this study, one interviewer carried out all the 
interviews and therefore inter-interviewer bias was eliminated. However, a potential source of 
interviewer bias may have been the interviewer's characteristics, which could have lead to 
systematic differences in the soliciting of information from the respondents. 
Streiner & Norman (1995) refer to a number of studies that have shown that race differences 
between the interviewer and the interviewee can affect the latter's responses. The quoted 
studies however addressed political issues in which race was a factor (e. g., preference for a 
black or white political candidate). In this study, race was not an issue in relation to the 
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concept under study, so it is not known whether and how it could have affected the 
interviewees. 
The interviewer's gender could also have had an effect. The responses women elicit may be 
different from those given to male interviewers, especially when sexual issues are being 
discussed (Hyman et al., 1954). Only one question in the current study addressed a sexual 
issue (item sr6: `did you have sex less often than you would like? ', in the SAQOL). Age could 
also be a factor although age differences between the interviewer and the interviewee have 
not been extensively studied (Streiner & Norman, 1995). 
To minimise the effects of interviewer bias, the interviewer tried to develop a rapport with 
participants to make them feel relaxed and able to speak freely. She also acknowledged 
responses without making any judgements and tried to show an open and reflective mind. 
This approach may have helped in getting the respondents' trust and may have led to honest 
responses. 
Social desirability concerns the unintentional tendency to report positive answers, and `faking 
good' concerns the intentional creating of a false positive impression (Streiner & Norman, 
1995). A standard way of measuring whether social desirability has affected responses to a 
questionnaire is the simultaneous administration of a social desirability scale (e. g., the 
Crowne-Marlowe scale, Crowne & Marlowe, 1960). Such a scale was not administered in this 
study to avoid increasing respondent burden, as a number of scales were already being 
administered. 
Social desirability and `faking good' may have influenced responses particularly as all 
participants knew that the researcher was a SLT. This information was given to them at the 
beginning of the project to reassure them that the researcher had the skills to communicate 
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with people with communication difficulties and would try to facilitate them if they had 
difficulties understanding or expressing something. It is possible that the participants, 
knowing the researcher's background as a therapist, focused (intentionally or unintentionally) 
on positive aspects in general and of the care they had received in particular (in the PSI). 
To minimise the potential effect of this bias, the researcher assured the participants that all 
information provided was confidential and that taking part in the study would not influence 
the care they received. She emphasised the importance of getting people's true opinions 
about their care and about how they felt they were doing. Moreover, the participants took 
part in this research willingly. The sincerity in wanting to help was often shown by people 
indicating that they were doing this project to help other people with similar problems (e. g., 
by pointing with emphasis to the relevant picture in the project information booklet). This 
willingness to participate suggests that information provided was of good quality and not 
intentionally biased. 
8.3 Development of the SAQOL and psychometric evaluation of the SAQOL 
versions 
A stroke specific scale, the SS-QOL, rather than a generic measure was chosen for adaptation 
for people with aphasia. This decision was based on the reported higher validity of disease- 
specific scales (de Haan et al., 1993) and higher responsiveness to change (Patrick & Deyo, 
1989) compared to generic measures. 
Recent research has offered extra evidence to support this choice. Hamedani et al. (2001) 
developed a measure (HSQuale) for the assessment of HRQL in young people with 
haemorrhagic strokes. They found it had better content validity and discriminated better 
between patients than a generic measure (the SF-36, which had ceiling effects in 5 of its 8 
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domains). Williams et al. (1999b) asked people after ischaemic stroke to rate their HRQL as 
better or worse than before the stroke. They then compared the scores of the two groups on 
the SS-QOL and the SF-36 and found that the SS-QOL was significantly associated with the 
patient reported HRQL whereas the SF-36 was not. These results suggested that generic 
measures may be less sensitive to meaningful changes in HRQL after stroke than stroke- 
specific measures. This may suggest that their domains or their items lack relevance to people 
with stroke. 
The next sections discuss the strengths and limitations of the methods used in developing the 
aphasia-adapted version of the SS-QOL and in testing its psychometric properties; and the 
strengths, limitations and implications of the findings of this process. 
8.3.1 Methodology. development of the SAQOL 
The development of the aphasia adapted version of the SS-QOL, i. e., the SAQOL, involved 
two stages. In the first stage, the instrument was modified to make it communicatively 
accessible to people with mild to moderate receptive aphasia and to increase its content 
validity with this population group. This stage involved consultations with professionals with 
expertise in aphasia and questionnaire development and a pilot testing with people with 
aphasia. In the second stage, the modified version was pre-tested in a group of people with 
aphasia to evaluate its content validity, accessibility and acceptability and to identify whether 
any revisions were necessary before testing its psychometric properties further in a large 
sample. 
The main strength of the methodology used in the development of the SAQOL was the 
involvement of people with aphasia. During the pilot testing the opinions of the people with 
aphasia who took part determined, to a large extent, the response format that replaced the 
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`strongly agree-strongly disagree' response format. They also assisted in identifying ways of 
making the scale more user-friendly for them, by e. g., converting statements into questions, 
rephrasing negative items and dropping the grid format of the responses. 
People with aphasia were also interviewed in the pre-testing of the instrument. Although the 
involvement of users in the pre-testing of new instruments is crucial to determine the 
acceptability of the questionnaire in terms of content and phrasing (Fowler, 1993), many 
researchers either do not pre-test or do not report their pre-test findings. Pre-testing the 
SAQOL revealed what difficulties people with aphasia had and how the administration and 
the presentation of the instrument had to be modified to facilitate them (e. g., give more clear 
instructions for the `yes-no' response format, add anchor points  with `definitely no' and a 
X with `definitely yes' on the presenter's form). 
Another strength was the involvement of SLT's in the process of identifying what aspects of 
the SS-QOL would need to be modified and how. SLT's were primarily involved due to their 
specialist knowledge of people with aphasia and what they may find hard and how they can 
be facilitated. Their opinions of the instrument, however, were also important for another 
reason. SLT's may be among the primary users of the instrument for assessing HRQL in 
people with aphasia in clinical practice. Their involvement in this study gave the opportunity 
to gauge what their first reactions to the instrument were. Most of them expressed a need for 
measures to assess HRQL in people with aphasia and felt the SS-QOL had the potential to 
become an accessible and useful measure for people with aphasia. 
A limitation of the methodology used to develop the SAQOL was the sampling used. As has 
been already indicated, convenience sampling was used, which limits the applicability of the 
results beyond the sample used. Another limitation with the same outcome is the small 
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number of respondents both in the pilot and in the pre-test studies (12 and 18 people 
respectively). Still, it is generally thought that small numbers are acceptable in pilot and pre- 
test studies as long as the participants come from the population under study (Fowler, 1993; 
Singleton & Straits, 1999). 
8.3.2 Methodology: Psychometric evaluation of the SAQOL versions 
The psychometric evaluation of the SAQOL involved further testing of its acceptability and 
testing of its reliability and construct validity. Response rates, percentage of missing data and 
the distribution of scores across response categories were calculated to test the acceptability 
of the SAQOL. Reliability testing comprised the assessment of the internal consistency and 
test-retest reliability of the scale. Within scale analyses and comparisons with external 
measures were used in the construct validation of the scale. The within scale analyses were 
the assessment of the internal consistency of the scale, the inspection of the intercorrelations 
between the scale's subdomains and the subdomains and the scale's corrected mean, and 
factor analysis (FA). FA was used to test whether the original 12-subdomain conceptual 
model of the SS-QOL held up in the SAQOL data and to derive the best factor model to 
describe the data. This process as anticipated resulted in alternative versions of the SAQOL 
that were assessed with all the methods described here for their psychometric properties. 
Validation of the SAQOL subdomains consisted of comparisons with external measures to 
test their convergent validity, their correlations with related variables and their discriminant 
validity. 
The main strength of this methodology is that psychometrically sound techniques were used 
and the properties of the instrument were tested against rigorous scientific criteria. In terms 
of acceptability, the recommended criteria of missing data < 10%, AEF<10% and 
MEF<80% were followed. In reliability, the criteria of Cronbach's alpha >. 70, item-total 
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correlation >. 30 and ICC's>. 75 were used to ensure the good internal consistency and test- 
retest reliability of the measure. 
In terms of validity, the within scales analyses used on the whole scale validation followed the 
criteria of internal consistency (Cronbach's alpha) >. 70 and intercorrelations between 
subdomains and the corrected total mean in the range of 
. 
30-. 80. Meeting these criteria is 
commonly seen as evidence of the homogeneity of the scale (Nunnally & Bernstein, 1994). 
In the factor analyses that were performed the factorability of the data set was tested with 
Keiser-Meyer-Olkin (KMO) test of sampling adequacy and the Bartlett's test of sphericity. 
Commonly the studies using FA do not report on these statistics and therefore it is not 
known whether the recommended criteria were met. The IMO test, when more than at least 
. 
50, suggests that the associations between the variables in the correlation matrix can be 
accounted for by a smaller set of factors. The Bartlett's test of sphericity suggests, when 
significant, that there are discoverable relationships in the data (Ferguson & Cox, 1993). If 
these criteria are not met then the derived factor model will not be psychometrically sound. 
A factor model is also more robust when the factor loadings are ?. 40, when there are at least 
3 items per factor and when the crossloaders are eliminated (Ferguson & Cox, 1993; 
Tabachnick & Fidell, 2001). All these criteria were followed in this study. 
The FA performed also had another advantage. Different strategies were used in order to 
derive the best factor model that would describe the data in our sample of people with 
aphasia. The first strategy was more bound to theory and the operational definition of 
HRQL followed and, therefore, it commenced with all the items. One approach (top-down) 
particularly sought to test whether the original conceptual model of 12-subdomains would 
hold up. Factor analyses were therefore performed within the subdomains. The other 
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approach (bottom-up) was more data driven and, therefore, factor analyses were performed 
with the items and not within the subdomains. The other strategy was the least conceptually 
driven in that it commenced with only the best, in terms of their psychometric properties, 
items. Following these alternative approaches allowed for simultaneous comparisons of 
different factor models both in terms of conceptual basis and psychometric properties. This 
would allow the best factor model in terms of conceptual basis, psychometric properties and 
describing the data to be derived. 
In the testing of the validity of the measure against external measures, this study was 
particularly strong in setting clear hypotheses about the expected correlations of the SAQOL 
scale and its subdomains and external measures. These hypotheses were based both on 
related theory and published research in the area. Then evidence was gathered to test these 
hypotheses. The more evidence that supports the hypothesized relationships, the greater 
one's confidence that a particular operational definition (as reflected in an instrument) is a 
valid measure of the concept (Singleton & Straits, 1999). 
A challenge in the validation of the SAQOL against external criteria was related to the 
external measures used. An assumption operating is that external measures are valid with the 
population under study. Apart from the FAST, the ASHA-FACS and the FAI, the rest of the 
measures used have not been validated specifically with people with aphasia. This is seen as 
an unavoidable challenge, as there are no validated measures for people with aphasia in the 
targeted domains. 
Every effort was made to choose appropriate measures. The RCPM and the GHQ-12 have 
been extensively used in stroke research and the SSS was standardised on a group of chronic 
disease outpatients. In addition, none of these measures required expressive language (the 
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respondents could point to the response of their choice) thus expressive aphasia was not 
expected to considerably affect administration of the measures. Lastly, as has been indicated, 
all the measures were administered by a SLT who made every effort to facilitate the 
understanding of people with aphasia. These measures were, therefore, seen as valid as is 
possible currently with people with aphasia. 
A limitation in the psychometric evaluation of the SAQOL was the sample size. The sample 
size was adequate for the psychometric analyses performed. Even for the FA, Tabachnick & 
Fidell (2001) point out that "if there are strong correlations and a few distinct factors, a 
sample size of 50 may be adequate, as long as there are notably more cases than factors". In 
the data of this study, there were 83 cases for 4 factors. Still, a sample of more than 300 cases 
would have allowed more state-of-the-art techniques to be used such as tests of scaling 
assumptions (using the multi-trait/ multi-item analysis program-revised, MAP-R) or 
exploration of whether weighting of the items would improve the scale or not (Ware et al., 
1997). Some instrument developers have devised weights for each item relative to their 
contribution to the total score. However, Streiner & Norman (1995) indicate that differential 
weighting of items is rarely worthwhile and suggest that "when there are at least 40 items in a 
scale, differential weighting contributes relatively little, except added complexity for the 
scorer. With fewer than 40 items (20, according to Nunnally, 1970), weighting may have some 
effect". Still, these are identified as areas that could be addressed in further research when 
testing of the SAQOL versions with larger samples. 
8.3.3 Main findings: Development of the SAQOL and psychometric evaluation of the 
SAQOL versions 
The findings are discussed in terms of the properties tested i. e., accessibility, acceptability, 
reliability and validity. 
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8.3.3.1 Accessibility 
The pre-test of the study indicated that the SAQOL was highly accessible to people with any 
severity of expressive aphasia and moderate or mild receptive aphasia. Accessibility was 
judged by taking into account the opinion of people with aphasia, in a semi-structured 
interview, and by determining the FAST receptive score beyond which the respondents were 
able to reliably respond to two consecutive administrations of the instrument (2-7 days 
apart). All participants who found the instrument straightforward (17 out of the 18) had a 
score of 7/15 in the FAST and responded reliably to the two administrations of the SAQOL. 
The accessibility of the SAQOL was further supported in the main survey study, where all 
participants with a score of 7/15 in the FAST self-reported on the SAQOL. 
Determining the level of aphasia severity beyond which people with aphasia may not be able 
to self-report is seen as an important outcome of this study. None of the studies reviewed 
reported any clear criteria on how they judged which people with aphasia could self-report 
on their HRQL and which could not. This may have led to the exclusion of people with 
perfectly adequate communication skills to self-report on their HRQL. The FAST is a 
practical and very quick to administer measure (the receptive domains take 2-5 minutes) that 
can prove a valuable screening tool for clinicians and researchers prior to testing the HRQL 
of people with aphasia with any version of the SAQOL. 
The two items of the SAQOL that were identified as hard by more than one participant were 
md3 and fr5. These items were retained, firstly, because only two people had difficulty with 
them and, secondly, because it was thought that the altered administration of the instrument 
(e. g., explaining better the relevant response format) could facilitate the respondents in 
answering these items more easily. During the administration of the SAQOL in the survey 
study, the items were further tested for their psychometric properties in terms of how they 
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worked as part of their intended subdomain and the overall scale. This resulted in the fr5 
being dropped from the SAQOL-39 as in the factor analysis it was found to contribute 
considerably to more than one underlying subdomain (crossloaded on two factors). 
8.3.3.2 Acceptability 
In the pre-test study, people with aphasia found the SAQOL highly acceptable. Their 
behaviour when considering the items indicated they needed prompting with answering two 
items (uel and t4). The administration of these items was modified to facilitate them. In the 
survey study, the acceptability of the SAQOL was tested psychometrically and it was found 
that 21% of the items were affected by skewness and 10 items by AEF/MEF. These items 
would not discriminate well between respondents, thus affecting the potential usefulness of 
the measure. Most of these items were removed in the shorter versions of the SAQOL and 
as a result the SAQOL-39 and the SAQOL-34 had high acceptability. 
8.3.3.3 Reliability 
The SAQOL and its subdomains had good test-retest reliability (ICCs ranging from 
. 
85-. 99). 
The whole scale had good internal consistency (Cronbach's alpha:. 93), but 4 of its 
subdomains had poor internal consistency (Cronbach's alpha: <. 70). These results suggested 
that some items measured something different from the intended concept of their 
subdomain and questioned the 12-subdomain structure of the SAQOL 
The SAQOL-39 and the SAQOL-34 had very good test-retest reliability (ICCs ranging from 
. 
89-. 99). They also had very good scale (Cronbach's alpha:?. 92) and subdomains (Cronbach's 
alpha in all: >. 73) internal consistency. These results suggested that these two scales and their 
subdomains were homogenous. All their items tapped different aspects of the same attribute 
and not different parts of different traits (Streiner & Norman, 1995). 
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8.3.3.4 Validity 
In terms of content validity, four items were added during the adaptation of the measure for 
people with aphasia. These items were tested in the survey study and proved to be useful 
additions as 3 of them remained in the shorter and psychometrically more sound versions of 
the SAQOL. In the pre-test, the majority of the respondents thought the measure covered 
the effects of stroke and aphasia on their lives. When asked, a few respondents made 
suggestions about items that could be added but each one emphasised a different area. No 
further items were therefore added and the measure was thought to have good overall 
content validity. 
The construct validity of the measure was tested in the survey study with a variety of 
methods. Overall, the results supported the construct validity of the overall SAQOL scale, 
but not of its subdomain structure. Three of the 12 subdomains (thinking, personality, social 
roles) had poor overall external measures validity. FA indicated that not all of the items 
contributed considerably to the overall score and that no stable, conceptually clear factor 
structure could be derived from all of the 53 items of the SAQOL. The two shorter versions 
derived through FA, the SAQOL-39 and the SAQOL-34, had a stable, conceptually clear 4- 
factor structure and high scale and subdomain construct validity. These results have been 
largely discussed in chapter 6 in order to explain the choice of the SAQOL-39 in the further 
analyses. This discussion explicates this choice a bit further and then concentrates on the 
underlying domain structure of the two instruments. 
As has been already indicated, the SAQOL-39 was identified as the best overall measure for 
the assessment of HRQL in this group of people with chronic aphasia. It was preferred to 
the SAQOL as it had a clear subdomain structure and the extra advantage of being 
considerably shorter (14 items shorter). The main disdvantage of the SAQOL was that, 
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although it worked as an overall scale, its items could not be grouped into meaningful, 
homogenous subdomains, distinct from one another. 
The SAQOL-39 was preferred to the SAQOL-34 as it was somewhat broader conceptually 
without being considerably longer. This could be due to the fact that the SAQOL-39 was 
more conceptually driven than the SAQOL-34. It retained as many items as were possible 
without compromising its psychometric quality. Moreover, it retained more items on social 
activities (srl, sr4 and sr5 on going out, doing hobbies and seeing friends less), an area 
identified as important for HRQL by people with aphasia (Cruice et al., 2001) and 
considerably affected in people with aphasia (Parr et al., 1997; LeDorze & Brassard, 1995) 
The SAQOL-34 might have been the preferred version if the instrument were tested in a 
very large (>300 participants) and with no doubt representative sample of the targeted 
population. If these were the conditions, then there would be increased confidence that the 
items removed in the item reduction were indeed items that were not relevant to, or did not 
discriminate well in the whole population. As these were not the conditions of this study the 
SAQOL-39 was the preferred version. 
The subdomains of the SAQOL-39 were the following: physical, psychosocial, 
communication and energy. These domains have been repeatedly identified by people after 
stroke as among the most affected by their stroke (Williams et al., 1999a; Duncan et al., 1999; 
Buck et al., 2000; Buck et al., 2001; Cruice et al., 2001). Although all the domains of the 
accepted definition of HRQL are reflected in the SAQOL-39, not all of them stood out as 
individual domains (social and emotional combined to psychosocial). Moreover the SAQOL- 
39 had the distinct domains of communication and energy. It is common for disease-specific 
measures to include domains that are particular to the disease under question, for example 
the Arthritis Impact Measurement Scales (Heenan, 1982) have domains on dexterity and 
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pain; the European Organisation for Research and Treatment of Cancer (EORTC) Quality 
of Life Questionnaire (Aaronson et al., 1993) has symptom scales on nausea and vomiting 
and pain; the Parkinson's Disease Questionnaire (Andreu et al., 2000) has domains on stigma 
and bodily discomfort. This is seen as reflecting the increased relevance of the measure to the 
population under study. 
In summary, the development and psychometric evaluation of the SAQOL showed the 
overall measure to be an accessible, acceptable, reliable (in terms of internal consistency and 
test-retest reliability) and valid measure for the assessment of HRQL in people with chronic 
aphasia after stroke. The SAQOL, however, did not have a clear subdomain structure. 
HRQL is a multifaceted concept and the instruments measuring it should reflect its different 
underlying domains. A clear subdomain structure increases the usability of a scale as it 
provides more specific information. It gives the flexibility to the users to look both at overall 
HRQL and at specific aspects of it, for example in this case, psychosocial aspects or 
communication. The SAQOL-39 is a shorter version of the SAQOL derived through FA. It 
has a clear 4-subdomain structure and high accessibility, acceptability, internal consistency, 
test-retest reliability and construct validity with people with chronic aphasia after stroke. 
8.3.4 Future research 
In this research, the SAQOL-39 was the preferred measure for the assessment of HRQL in 
people with chronic aphasia. People with chronic aphasia are a subgroup of people with 
aphasia, which is a subgroup of people with stroke. The SAQOL is an adaptation of a stroke 
specific scale that can be used also with people with aphasia. As such it may be a useful 
measure to be used with an overall stroke population. Further research in different 
populations of stroke survivors including both people with and without aphasia would 
evaluate the psychometric properties of the SAQOL in a broader population. Already, there 
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has been interest on the aphasia-adapted version of the SS-QOL from researchers around 
the world, who are looking for a stroke specific scale that can be used with people with 
aphasia. For people working with varied stroke populations the SAQOL is recommended for 
language and cultural adaptation and further psychometric testing. The SAQOL-39 can also 
be tested further in such populations. It is particularly recommended for the subgroup of 
people with chronic aphasia. Only further psychometric testing will show whether indeed 
existence of both versions of the scale is justified. 
A limitation in the psychometric evaluation of the SAQOL-39 relates to its administration. 
What was actually administered to the participants in this study was the SAQOL and the 
SAQOL-39 was derived in the FA of the SAQOL. This means that the item reduction and 
the psychometric testing of the instrument were done in one stage. Whilst this is a common 
way of developing outcome measures it is not the preferred way. Ideally, a measure should be 
subjected to one field test for item reduction and preliminary psychometric evaluation and 
then to a second field test for extended psychometric evaluation of the item-reduced version. 
This is because results generated from modified instruments are not directly comparable to 
results generated from the source instrument (Fletcher, 1995; Erickson, 2000). For scientific 
integrity, the psychometric properties of the SAQOL-39 should be tested again in an 
independent sample. 
Further psychometric evaluation of the SAQOL/SAQOL-39 in a large independent sample 
could allow standard scores to be developed that would allow comparisons between the 
different SAQOL/SAQOL-39 subdomains and also comparisons with other standardised 
scales. Standard scores also show how each person is doing compared to everybody else 
(Streiner & Norman, 1995). Further psychometric evaluation should also incorporate 
responsiveness to change. This is the degree to which an instrument is able to detect clinically 
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significant change over time. A health outcome measure must be able to detect small but 
clinically important differences in outcome which clinicians and patients regard as important 
(Deyo et al., 1991). In terms of clinical trials, highly responsive scales are preferred because 
they allow clinical trials to be performed with smaller samples (Wright & Young, 1997). 
Preliminary evidence from this study on the responsiveness of the SAQOL-39 include the 
absence of floor and ceiling effects, the exclusion of items that did not differentiate well 
between respondents and the exclusion of a whole area (vision) that probably remained static 
in the population under study (Fitzpatrick et al., 1992). Still, further testing is needed if the 
instrument is to be used in clinical trials or in the evaluation in routine clinical practice. 
So far the measure has been used in research as a research tool and not as a clinical outcome 
measure. Further research with the SAQOL-39 should evaluate its appropriateness as an 
outcome measure in people with chronic aphasia undergoing rehabilitation programmes. At 
present, the SAQOL-39 is being used in a study to evaluate the services provided to people 
with aphasia at Connect-the communication disability network. This study may provide 
useful information on the appropriateness, the applicability and responsiveness of the 
measure, as an outcome measure. 
In this study, data were collected from proxy respondents for people with severe receptive 
aphasia. These data are from a limited sample (12 people) but their analysis will provide 
useful information and help generate further ideas on how to assess the HRQL in people 
with severe receptive aphasia. Descriptive statistics from these data can be compared with 
the descriptive statistics of the data presented here, to see whether similar patterns emerge or 
not. Further research can also look at proxy and self-report agreement on the 
SAQOL/SAQOL-39 in people with less severe aphasia. This could help explore what 
disagreement there is between proxy and self-report, whether there is a clear direction in the 
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disagreement (e. g., proxy always overrates) and whether there is any justification in adjusting 
the proxy data so that they are closer with the self-report data. 
A broader issue in the area of HRQL assessment that applies to the SAQOL/SAQOL-39 is 
the interpretation of the findings. Whilst the scores of a HRQL instrument may be useful in 
research, their meaning in a clinical setting is less obvious. Statistical significance does not 
imply clinical significance (Fayers & Machin, 2000) and only increased use and familiarity 
with specific instruments can begin to unravel clinically meaningful differences (Lydick, 
2000). 
A recent expert panel symposium in the Mayo Clinic focused on exploring ways of 
interpreting if a HRQL change is a clinically significant change in oncology, with the view of 
providing consensus papers from 30 HRQL experts. These would serve as a resource for 
researchers conducting HRQL research and clinicians that wish to incorporate HRQL 
measures in clinical practice for clinical decision making (Sloan, 2000; Sloan et al., 2002). 
Guyatt et al. (2002) discuss the main ways of establishing the interpretability of HRQL 
measures. One way is to relate HRQL changes to an independent standard or anchor that is 
itself interpretable (anchor-based approaches). This `anchor' could be another measure. Or it 
could be patient-driven: firstly the smallest change in score that patients consider, on average, 
important is established (the minimum important difference- MID); then the proportion of 
patients who have achieved the MID is estimated. The other way is the distribution-based 
approaches, where an effect is expressed in terms of the underlying distribution of results. So 
effects may be expressed in terms of between-person SD units, within-person SD units, and 
the standard error of measurement. Guyatt et al. (2002) argue that use of multiple strategies is 
likely to enhance the interpretability of any particular instrument. 
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Research on the interpretation of HRQL results also needs to explore further different 
stakeholders' perspectives. For example, a MID can have a different meaning for a patient 
(e. g., the smallest change seen as important) and a different meaning for a clinician (e. g., the 
smallest change that would lead to a change in treatment plan) (Frost et al., 2002). 
Methods of score interpretation need and are attracting increasing attention in the HRQL 
literature as they are of crucial importance for widespread adoption of HRQL measures into 
clinical practice. Further research into the SAQOL/SAQOL-39 could use it alongside other 
commonly used measures in stroke and aphasia and explore how to calibrate the meaning of 
changes in the SAQOL/SAQOL-39 in relation to the other measures in order to provide 
meaningful information to clinicians and consequently to patients. The MID with people 
with stroke and aphasia can also be explored using the SAQOL/SAQOL-39. 
Lastly, further research is needed to evaluate the SAQOL/SAQOL-39 as a measure for 
making decisions at the individual-patient level. So far the instruments have been explored 
for their use for group level application. Measures that are used to make treatment decisions 
for individual patients need to be evaluated using different criteria from those used in this 
study (McHorney & Tarlov, 1995). 
8.4 Predictors of HRQL in people with aphasia 
8.4.1 Methodology 
A number of studies have explored the factors associated with HRQL in people with stroke 
using univariate and bivariate statistics (e. g., Alshio et al., 1984; Astrom et al., 1992; Astrom, 
Asplund & Astrom, 1992). Such techniques allow for exploration of associations between 
two variables but they are not appropriate for use when the relative importance of different 
variables on another variable is explored. Multiple regression is the method of choice when 
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one wants to assess the relationship between a dependant variable and a number of potential 
predictors (Tabachnick & Fidell, 2001) and this method was used in this study. 
In terms of the method of multiple regression, standard multiple regression was preferred to 
sequential and statistical regression as it suited best the research question: standard multiple 
regression is the method of choice when the relationship among variables is assessed and the 
multiple correlation among variables is explored (Tabachnick & Fidell, 2001). 
In sequential regression, the order of entry of the Ns in the regression equation is 
determined by the researcher. Importance of IVs in the prediction equation is determined 
according to logic or theory. Sequential regression is recommended for specific hypothesis 
testing (Tabachnick & Fidell, 2001). The proportion of variance attributable to some IVs 
after variance due to IVs already in the equation is accounted for is tested. In this study's area 
of research, HRQL in people with aphasia, there is not enough strong evidence from the 
existing literature to justify entering variables in the equation in order of importance. Using 
sequential regression could be misleading as common variance between two Ns would be 
attributed to the one that entered the equation first. 
In statistical stepwise regression again the IVs enter the regression equation in order, but the 
order is based on statistical criteria. This method is recommended when model building is the 
purpose of the research. The main disadvantage of statistical regression is that decisions 
about which variables enter and which are omitted from the equation are based solely on 
statistics computed from the particular sample (Tabachnick & Fidell, 2001). It therefore 
requires large and representative samples otherwise its results can be misleading. A cases to 
IV ratio of 40 to 1 is recommended, and an even larger sample is recommended if cross- 
validation (deriving the solution with some of the cases and testing it on the others) is to be 
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used to test the generalizability of the solution (Tabachnick & Fidell, 2001). A number of the 
studies reviewed on the predictors of HRQL in people after stroke used stepwise regression 
without an adequate cases to variables ratio (e. g., King, 1996; Kwa et al., 1996; Neau et al., 
1998; Jonkman et al., 1998). This has obvious implications for the generalisability of their 
results. 
In this study, univariate analyses were undertaken prior to the regression analysis to identify 
the significant variables to enter the regression model. This improved the cases to IVs ratio, 
ensuring that the derived solution was meaningful rather than an artefact of a low ratio 
(Tabachnick & Fidell, 2001). 
With regard to the rest of the regression assumptions the absence of outliers ensured that 
there were no cases with undue influence on the regression coefficients and that the solution 
could generalise well to the population under study. The absence of multicollinearity ensured 
that there were no redundant variables in the model, that the importance of the predictors 
could be calculated and that the predictor equation was stable (Field, 2000; Berry, 1993). The 
normality, linearity, homoscedasticity and independence of residuals ensured that the 
statistics calculated were accurate and that the model could generalise to the population 
under study. 
In short, using the most appropriate multiple regression method on the basis of the research 
question and making sure the assumptions of regression were met prior to carrying out the 
analysis ensured that a sound, meaningful model of predictors of HRQL for people with 
chronic aphasia after stroke was derived. This in combination with the 82% response rate 
also strengthened the generalisability of the model to the population under study. 
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8.4.2 Main findings 
In this study the main predictors of poorer HRQL in people with chronic aphasia after 
stroke were reduced participation in activities, emotional distress, communication disability 
and comorbidity (adjusted R2=. 52). Cognition, social support, satisfaction with stroke 
services, stroke type (infarct versus haemorrhage) and demographic variables (age, gender, 
ethnicity, marital status, employment status and socioeconomic status) were not significant 
predictors of HRQL in these participants. These findings are discussed in relation to existing 
literature and their strengths, limitations and implications are raised. 
The number of comorbid conditions was a significant predictor of HRQL in multivariate 
analysis whereas age was not. Existing evidence on the relationship between age and HRQL 
after stroke is not conclusive. In this study, there was a tendency for older people to have 
more comorbid conditions (r = 
. 
37, p< 
. 
001). This seems to indicate that it is not age itself 
that leads to reduced HRQL in people with chronic aphasia but rather the increased health 
problems that age may bring with it. 
The other demographic variables explored in this study, namely gender, ethnic background, 
marital status, socioeconomic status and employment status, were also not significantly 
associated with HRQL. This finding strengthens the argument for an equitable service 
provision to all patients regardless of their demographic characteristics. 
The stroke variables explored in this study were also not significantly associated with HRQL. 
With regard to the stroke type (infarct versus haemorrhage), it is acknowledged that no 
meaningful conclusions can be drawn from this study due to the high percentage of missing 
data (37%). This was due to the fact that information on the participants' strokes was 
obtained through their patients' notes and there was not enough available information. For 
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the same reason, factors like severity of stroke (as determined, for example, by level of 
consciousness at onset) or site and extent of lesion could not be explored. With regard to 
time post onset, the findings of this study suggest that once people with aphasia have reached 
the chronic stage after their stroke (i. e., more than 1 year post onset) time is not a significant 
predictor of HRQL and other factors become pertinent. 
Physical disabilities and reduced level of activities have been repeatedly identified as among 
the main predictors of HRQL after stroke (Ahlsio et al., 1984; Ebrahim et al., 1986; Niemi et 
al., 1988; Viitanen et al., 1988; Astrom et al., 1992; Astrom, Asplund & Astrom 1992; Kwa et 
al., 1996; King, 1996; Wilkinson et al., 1997; Jonkman et al., 1998; Neau et al., 1998; Clarke et 
al., 1999; Lofgren et al., 1999; Carod-Artal et al., 2000). The most commonly used physical 
disabilities/ADL measure in stroke research is the Barthel Index. Although it is seen as an 
excellent measure of physical/ functional disability, it lacks any assessment of the ability to 
carry out leisure activities or tasks in the community (e. g., Wilkinson et al., 1997). In this 
study the FAI was used, which is a valid measure of physical/ functional disability (correlated 
with the Barthel with rr. 83, p<. 001) (Wilkinson et al., 1997) and also includes social function 
(e. g., leisure activities, work, travelling). 
The fact that physical disability /reduced participation in activities continues to impact on 
HRQL in the long-term after the stroke has implications for rehabilitation. Traditionally, 
rehabilitation and recovery of function after stroke occur within the first 6 months. Still, 
there is some evidence that functional improvements occur a long time after rehabilitation 
has been completed and they are mostly due not to improvement in existing impairments but 
due to better compensation (Ferrucci et al., 1993). Facilitating and maximizing this process 
may be an eligible goal of long-term rehabilitation. Kelly-Hayes & Paige (1995) point out that 
rehabilitation efforts after 1 year are more likely to focus on factors related to socialisation 
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rather than recovery of function. An example of a service like this is reported by Drummond 
& Walker (1995). They found that, in a randomised control trial, five OT visits on leisure 
rehabilitation, delivered more than 1 year after stroke, led to increased number of, and time 
spent in, leisure activities. The difference was significant compared to standard OT and 
controls. 
Related to the issue of participation in activities is the issue of emotional distress and 
depression. Depression after stroke affects functional recovery and improvement in the 
depression leads to improved functional recovery (Chemerinski et al., 2001; Gainotti et al., 
2001). More generally, high emotional distress and depression have been associated with 
increased mortality 12 and 24 months after a stroke (House et al., 2001) and repeatedly 
associated with reduced HRQL (Ahlsio et al., 1984; Ebrahim et al., 1986; Niemi et al., 1988; 
King, 1996; Duncan et al., 1997; Jonkman et al., 1998; Neau et al., 1998; Wyller et al., 1998; 
Clarke et al., 1999; Lofgren et al., 1999; Carod-Artal et al., 2000). In terms of HRQL, this 
study's findings show a similar pattern with the subgroup of people living with chronic 
aphasia after stroke and emphasise the potential importance of these aspects for effective 
service provision. 
In particular, these results highlight the importance of both identifying and then providing 
services to people experiencing emotional distress after the stroke. A caveat here is that 
identifying that emotional distress contributes to functional recovery and is a significant 
predictor for HRQL does not necessarily mean that service providers should add assessing 
emotional distress to their battery of assessments. Asking people to reveal these kinds of 
problems is probably unethical unless something is going to be done with the information 
obtained, such as offering appropriate services or timely onward referral. 
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In terms of appropriate interventions, a number of double-blind controlled trials have 
documented the efficacy of drug treatments, like tricyclic antidepressants (Lipsey et al., 1984), 
trazodone (Reding et al., 1986), and selective serotonin reuptake inhibitors (Andersen et al., 
1994; Dam et al., 1996) in treating depression post-stroke. However, what is still unclear is 
whether improvements in depressive symptoms will also improve functional status and 
HRQL, or whether this will require further rehabilitation therapies (Herrmann et al., 1998). 
Knapp et al. (2000) reviewed randomised trials of non-drug strategies to resolve psychosocial 
difficulties after stroke. These included educational and informational programmes, leisure 
therapy, support workers and counselling. On the whole, the results were disappointing, with 
only weak positive findings. The authors, however, concluded that their review did not 
establish that psychosocial interventions after stroke were ineffective. In the reviewed trials 
the therapists were not trained in delivering psychological interventions; they were rarely 
supervised; compliance to therapy was not measured; and the therapists' work was not based 
on an explicit psychological theory (Knapp et al., 2000). 
Services addressing the emotional distress that people with aphasia are dealing with are often 
not available routinely. The clear link with HRQL demonstrated here suggests that it should 
have a higher priority in service provision. The evidence presented so far suggests, however, 
that this need not necessarily be through implementing full-blown psychological therapies. 
For one thing, single and simple interventions are rarely effective in rehabilitation (Sinclaire 
& Dickinson, 1998). Moreover, theories of coping (Lazarus & Folkman, 1984) suggest that 
providing only support or information would not result in changes to patient or carer mood. 
Tackling internal resources by addressing individual coping skills would be more likely to 
affect a change (Knapp et al., 2000). Ways of addressing this may include, for example, 
incorporation of work on self-esteem and confidence building alongside other therapies (e. g. 
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Pound et al., 2000), or modification of attitude and behaviour by health care staff and carers, 
which can affect patients' motivation for and response to rehabilitation (Maclean et al., 2000; 
Parr et al., 1997). 
The majority of stroke studies that included people with aphasia concluded that the HRQL 
of people with aphasia was not significantly different from that of people living with the 
effects of stroke without aphasia. If presence of aphasia were not a significant predictor of 
HRQL then it seemed likely that severity of aphasia, within an all aphasic population, would 
be an even weaker predictor. 
This was not the case in these findings. Communication disability was measured with the 
ASHA-FACS. The ASHA-FACS correlate highly with measures of aphasia language 
impairment, such as the Western Aphasia Battery (Kertesz, 1982) (r = 
. 
76, p<. 05) (Frattali et 
al., 1995) and in the current study the FAST (r = 
. 
79, p<. 01). Severity of communication 
disability (as measured by the ASHA-FACS) was a significant predictor of HRQL with 
higher communication disability resulting in poorer quality of life. This was despite the fact 
that the majority of our participants had high scores on the ASHA-FACS, i. e., indicative of 
mild communication disability (67.5% scored at or above 6, with scores ranging from 1 to 7). 
These findings are similar to the Kwa et al. (1996) study where 38% of the subjects had 
aphasia (measured with the BDAE). Severity of aphasia was a significant predictor of quality 
of life despite the fact that 25% of their subjects could not complete the quality of life 
assessment due to communication problems. 
A number of methodological issues may explain why aphasia was not a significant predictor 
of HRQL in other stroke studies. As has been already indicated (chapter 2), in some studies 
aphasia resulted in missed assessments (Ebrahim et al., 1986; Angeleri et al., 1993; Wilkinson 
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et al., 1997). In other studies, proxy respondents were used instead of the person with 
aphasia (Astrom et al., 1992; Astrom, Asplund & Astrom, 1992; de Haan et al., 1995; 
Tuomilehto et al., 1995; Neau et al., 1998) and the results were analysed alongside the self- 
report data. This was despite the documented disagreement between proxy and self-report in 
rating functional abilities (Knapp & Hewison, 1999) and quality of life (Sneeuw et al., 1997) 
after stroke. Lastly, in the remaining reviewed studies that included people with aphasia 
(Niemi et al., 1988; King, 1996; Lofgren et al., 1999; Bethoux et al., 1999) quite complex 
instruments were used to measure HRQL. None of these studies give any information on 
how people with aphasia managed these complex instruments. The validity of these 
assessments is questioned as people with aphasia may have not understood at least some of 
the items or may have not been able to express their responses with precision. 
Cognitive level was not a significant predictor of HRQL in this sample. The findings agree 
with those of one study that specifically investigated the role of cognitive decline on HRQL 
after stroke (Kwa et al., 1996). These authors assessed both aphasia and cognition with valid 
measures. They used the BDAE for aphasia and the CAMCOG to measure cognition, which 
is part of the Cambridge Examination for Mental Disorders of the Elderly (CAMDEX, Roth 
et al., 1986). They indicated that, during the CAMCOG, people with aphasia were helped if 
needed with gestures and pointing to ensure that it was not their language skills that were 
assessed but their cognition. They concluded that cognitive decline was not a significant 
predictor of HRQL after stroke. 
A few studies have associated cognitive decline with reduced HRQL after stroke (Niemi et 
al., 1988; Jonkman et al., 1998; and Clarke et al., 1999). In the first two of these studies 
cognition was assessed with the WAIS and the WMS, which rely heavily on language. For 
people with aphasia, it is unclear whether such instruments measure language or cognitive 
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skills. The third study (Clarke et al., 1999) did not attempt to differentiate between aphasia 
and cognitive decline. Rather the authors measured "cognitive disability" with the 
communication and cognition sub-scales of the FIM. Such assessments will tend to identify 
people with aphasia as also having cognitive decline. The conclusion, therefore, in these 
studies that cognitive decline affects HRQL may well mask the effect of aphasia on HRQL. 
A number of studies have found that aspects of social support seem to affect quality of life 
after stroke (Osberg et al., 1988; Viitanen et al., 1988; Astrom et al., 1992; Astrom, Asplund 
& Astrom 1992; Wyller et al., 1998). In this sample of people with chronic aphasia, social 
support was not a significant predictor of HRQL. This lack of agreement with previous 
studies could be attributed to a number of factors. Firstly, these studies did not assess HRQL 
as defined in the present study. Rather they assessed life satisfaction (Osberg et al., 1988; 
Viitanen et al., 1988; Astrom et al., 1992; Astrom, Asplund & Astrom, 1992), quality of life 
including financial well-being (King, 1996) or subjective well-being (Wyller et al., 1998). 
Secondly, their conceptualisation of social support was different. Some of them actually 
looked at social networks (e. g., marital status, number of friends and relatives, number of 
people in the household) (Osberg et al., 1988; Astrom et al., 1992; Astrom, Asplund & 
Astrom, 1992) or social integration/ social functioning (e. g., participation in social activities) 
(Viitanen et al., 1988; Osberg et al., 1988). Wyller et al. (1998) used a self-developed 
questionnaire and it is not known what aspects of social support they looked at. In this study, 
the SSS was used to measure social support, as it is a measure very closely reflecting the most 
widely accepted definition of social support. Social support is generally defined "in terms of 
the availability of people whom the individual trusts, on whom he can rely, and who make 
him feel cared for and valued as a person" (McDowell & Newell, 1996). This definition 
agrees with those proposed by others in that it emphasises the subjective experience, i. e. the 
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importance of the recipient's perception of support (e. g., Cobb, 1976; House, 1981; Turner & 
Noh, 1983; Friedland & McColl, 1992). 
Thirdly, the lack of association between social support and HRQL, in this sample of people 
with chronic aphasia after stroke, may be related to the distribution of the social support 
scores. The SSS scores range from 1 to 5 with high scores indicating high social support and 
in our sample the median was 3.9 and the mean 3.7. Only 12% of the participants scored 1 or 
2 in this scale compared to 66.3% who scored 4 or 5. The fact that this sample had high 
levels of support may account, at least partly, for the lack of a significant association between 
social support and HRQL. 
Lastly, this lack of association may indeed be a true finding. In a related area, Robinson et al. 
(1999) found that during the first few weeks after stroke perceived social support was highly 
associated with depression whereas during the chronic period (12- or 24-month follow up) 
this association was not significant and other factors like financial security, living 
arrangements and work experience were more pertinent. 
8.4.3 Future research 
This study suggested that extent of communication disability has a significant impact on the 
HRQL of people with aphasia following stroke. Future studies could use the 
SAQOL/SAQOL-39 with stroke survivors with and without aphasia. This would allow for 
direct comparisons between different stroke groups. It would enable us to understand better 
the impact of aphasia on the HRQL of people after stroke. 
More research is needed in the area of HRQL outcomes in severe aphasia using a range of 
methodologies. As has been already indicated, the findings of this study on HRQL in people 
with severe aphasia using proxy respondents will be explored. Alternative methodologies 
213 
include qualitative techniques like participant and non-participant observation. All of these 
approaches however are methodologically challenging. HRQL is generally defined as a 
subjective concept. This makes it hard to observe without making value judgements that link 
the observed behaviour to the assumed subjective perception. This is problematic for 
measurement. 
Emotional distress was one of the main predictors of HRQL in this group of people with 
aphasia. Drug treatments have been documented to be effective in treating depression post- 
stroke but further research is needed to explore in systematic ways whether and how non- 
drug treatments could be used to address psychosocial outcomes. In their review of RCT's in 
this area, Knapp et al. (2000) make some suggestions for further research. The evaluated 
interventions should have a sound theoretical basis; they should be plausible in terms of 
timing, intensity and duration of treatment; and they should also be plausible in terms of the 
training and supervision of those providing them. Appropriate measures should be used to 
measure change and studies evaluating the effectiveness of such interventions should use 
rigorous scientific criteria. Such research would shed some light on whether non-drug 
treatments for emotional distress and other psychosocial problems after stroke have indeed 
limited effectiveness or whether they have been ineffectively delivered or evaluated. 
Further work is also needed to investigate the inter-relationship between communication 
disability, emotional distress and activity level and how they interact to affect HRQL. In this 
area, longitudinal cohort studies could be used to start unraveling cause and effect 
relationships. 
Future studies could also investigate the influence of social support on quality of life in 
aphasia. Using a combination of different support indicators such as social network (e. g., 
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number of friends and relatives, contact with friends and relatives, group membership) and 
perceived support (e. g., the SSS) may help explore whether there are any effects that were not 
identified in the current investigation. 
Lastly further studies could replicate this study with different groups of people with aphasia. 
This would allow greater confidence to be placed to the findings of this study. 
8.5 Conclusions 
This study explored the impact of stroke and aphasia on the ability of people with chronic 
aphasia to lead a fulfilling life. There are various ways of assessing HRQL. This study sought 
to assess this concept in a way that could be replicated in clinical practice, so that, primarily, it 
could give health professionals working with people with aphasia useful insights on their 
clients HRQL. The use of a single questionnaire was thought to be the most feasible way of 
achieving this. 
In this study the SAQOL was developed and a shorter version of it, the SAQOL-39, was 
found to be a useful measure for the assessment of HRQL in people with aphasia after 
stroke. Firstly, it was accessible to the population under study and despite their 
communication disability 87% of the aphasic participants were able to self-report in an 
interview format. Secondly, it was acceptable to the participants. Thirdly, it had high internal 
consistency, test-retest reliability and construct validity. Thus, the initial stages of the 
psychometric evaluation of the instrument showed it had good properties. 
Its good psychometric properties mean that the SAQOL-39 can be used by health 
professionals to assess and understand better the HRQL of people with chronic aphasia. To 
avoid conceptual confusion and to increase the appropriateness of the measure, the users 
should explain to their clients what the instrument covers and why they are using it prior to 
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its administration. They should ensure their clients are willing to have the domains of HRQL 
that the SAQOL-39 covers assessed and that they understand the potential uses of the 
provided information. These may include to understand better the impact of aphasia and 
stroke on different aspects of people's lives, to identify areas they are particularly unhappy 
about or areas where their needs are not met with the rehabilitation they receive. 
In relation to this, this study also indicated that the SAQOL-39 can be used as a tool in 
discussing difficult issues with clients. Because of their language difficulties, people with 
aphasia have increased difficulty in discussing their feelings or explaining what causes them 
distress. Their answers on some of the items of the questionnaire can facilitate an exploration 
of their needs and any further input or services they may need. 
The absence of an aphasia-friendly HRQL measure so far has meant that health 
professionals who wished to assess the HRQL of their aphasic clients had to rely on either 
qualitative interviewing or using a battery of tests to assess each domain of the concept15. 
Both these approaches require a lot of time to administer. Data derived from qualitative 
interviewing also require a lot of time to code and interpret. Scores from different tests in a 
battery of assessments are not directly comparable. As a result, administering, scoring and 
interpreting such findings can be a great burden to clinicians. The SAQOL-39 is a quick to 
administer measure and a clear manual is being developed on its administration and scoring. 
It can thus reduce the burden of assessing HRQL in clinical practice. 
As is common with new measures, further research is needed on the psychometric properties 
of the SAQOL-39 and on its appropriateness as a clinical outcome measure. Pending this 
research it may prove to be a useful outcome measure with potential uses in treatment 
15 Anecdotal evidence from SL1"s and stroke physicians 
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evaluation, service evaluation, clinical audit and individual client assessment and treatment 
prioritisation. 
This study also explored what the main predictors of HRQL, as measured by the SAQOL- 
39, were. The HRQL of people living with long term aphasia after stroke is significantly 
affected by emotional distress, reduced participation in activities, severity of communication 
disability and increased comorbidity. Service providers need to take these factors into 
account when planning and implementing interventions aimed at improving people's HRQL. 
More research is needed in order to evaluate the effectiveness of such interventions. Still, the 
factors identified here as important in predicting HRQL suggest that long-term services to 
people with aphasia need to consider certain areas in particular. These comprise facilitating 
emotional health, enabling participation in someone's immediate social context and in the 
community and society more generally (Byng et al 2000, Pound et al 2000) and engaging with 
the factors which contribute to communication disability. 
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